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HISTORY OF CANADIAN SURGERY
MANITOBA SURGICAL PIONEERS
JAMES KERR (1849 - 1911) and H. H. CHOWN (1859 - 1944) 
ROSS MITCHELL, M.D., Winnipeg
I n t h e  making of a true surgeon thorough 
preparation is essential. The founders of a 
true medical school must be equally well 
prepared in training and in character. They 
must be men wed skilled in their profession 
and possessed of high ideals and business 
acumen. James Kerr and Henry Havelock 
Chown had these qualifications. They de­
serve to be remembered not only for their 
surgical skill but also for the ideals which 
impelled them to found and administer, 
under adverse conditions, a medical school 
in a new province just being opened to 
immigration. Both men were young, well 
trained, adventurous and idealistic when 
they set about their task, and happily both 
met with success. In Pasteur’s phrase, for­tune favoured the prepared mind.
James Kerr was born at Port Stewart, County Antrim, Ireland in 1849, and 
studied medicine at Queen’s University, 
Belfast. In his final year he was house 
surgeon under Sir William MacCormac 
who made a name for himself as a military 
surgeon in the Franco-Prussian and Turco- 
Serbian wars. MacCormac was one of the 
first to apply Lister’s principles to the 
surgery of joints and abdomen and his in­
struction was not lost on the young intern.
Graduating in 1870, Kerr practised 
briefly in one of the hunting shires of 
England until, lured by adventure, he 
sailed to the Ashanti war on the Gold 
Coast in 1873 as surgeon to the 42nd 
Highlanders, "The Gallant Black Watch”. 
On the way Kerr and an officer were 
watching a school of sharks following the 
steamship. The officer remarked that a 
man overboard would stand no chance. 
Kerr contended that sharks never attack 
an uninjured man. Other officers joining in, the discussion became more heated until 
Kerr dived in, swam among the sharks and 
was picked up unharmed.
Life as a ship’s surgeon appealed to him 
and he made several trips to Canada in Allan liners. On one voyage he made the 
acquaintance of Miss Laura Jane Bell, a
Dr. James Kerr.
charming young lady travelling with her 
parents to Canada, and they became en­
gaged. In 1875 he started practice at Lon­
donderry, Nova Scotia, where there were 
iron mines, and the original settlers had 
come from the north of Ireland. Kerr was 
appointed surgeon to the Steel Company 
of Canada, and with his future thus as­
sured, he married his sweetheart in Brant­
ford at the home of her cousin, Alexander 
Graham Bell. It is interesting that their 
marriage was at the very time and place 
of Bell’s first message over the telephone. 
Best man at the wedding was a young 
Montreal doctor, William Osier. The 
honeymoon was spent at Philadelphia where the Centennial Exposition was in 
full swing. There the young couple heard Mr. Lister give his first address in America 
on antiseptic surgery. Alas, his message
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for the most part fell on deaf ears but 
the young Irishman drank in every word 
and was confirmed in his belief in the truth 
of Lister’s teaching.
This teaching, so new and different, was 
not universally accepted. England at first 
stood aloof but Germany welcomed it. In 
order to see the practical application of 
Lister’s principles, Kerr and a like-minded 
young surgeon, possibly Francis Shepherd 
of Montreal, visited German hospitals and 
were more firmly convinced. On his return 
to Canada, Kerr practised these principles 
with success. Word of his ability filtered 
out and he received an invitation to join 
the medical faculty of McGill. He went 
with his wife and two young children to 
Montreal, and ere long was appointed 
Chief Surgeon of the Canadian Pacific 
Railway, then building westward. On a 
trip to the new province of Manitoba he 
was impressed with the possibilities of 
Winnipeg, “loosely jointed, gawky, boister­
ous and mud-bespattered, but alive with 
the first flush of youth”, already a city in 
name but with only 20,000 inhabitants, 
mostly newcomers. Kerr chose a site for a 
tuberculosis sanatorium at Banff Springs, 
and so helped to start Banff as a resoit. 
Kerr was appointed health officer for the 
province and travelled through it to en­
force vaccination. Recognizing the danger 
of the Red River as the almost universal 
source of drinking water, he arranged for 
the sinking of a well near the General 
Hospital in the west end of the city. By 
good fortune it proved to be Winnipeg’s 
first artesian well, and for many years it 
served the hospital and vicinity.
Continuing to practise antiseptic sur­
gery, Kerr had such success that the other 
doctors of the city accepted him as leader. 
When a young medical man fresh from 
postgraduate studies overseas and a son of 
the lieutenant-governor of the province 
came with the avowed intention of start­
ing a proprietary medical school, the Win­
nipeg doctors met to discuss the situation. 
Dr. Kerr declared that before a medical 
school could be started in Manitoba, it 
must meet two conditions:
1. It must be the co-operative effort of 
the established doctors.
2. It must be affiliated with the Uni­
versity of Manitoba and accept its 
standards.
Thirteen incorporators, including the 
Provincial Secretary, Dr. D. H. Wilson, 
obtained a charter from the provincial gov­
ernment in September, 1883. At this point 
the incorporators were disposed to rest, 
for they were not convinced that the time 
was ripe or that the instruction would be 
efficient. However, a few days later a group 
of would-be medical students and some 
who had had a year or two of training 
elsewhere met and passed a resolution 
urging that the school be started. The in­
corporators, mostly in their early thirties, 
caught the spark and on the evening of 
November 15, 1883, the newly chosen 
Dean, Dr. Kerr, delivered the inaugural 
address in rooms at the comer of Main 
and Portage. Among his words were these 
“What would be premature and impossible 
in older countries becomes here justified 
and even necessary”.
Classes began at eight o’clock the next 
morning in a cottage on Harriet Street and 
in rooms in the Central School. The fol­
lowing year the faculty secured a mort­
gage of $4000 at 9% interest on land near 
the General Hospital—tight money in those 
days—and in 1885 a two storey brick and 
stone building was erected. At about this 
time the General Hospital had moved into 
new brick buildings making it the finest 
hospital in the Canadian west. Wards A 
and B of this structure have recently been 
torn down to make way for a modern unit.
When the North West rebellion broke 
out in March 1885, Dr. Kerr was appointed 
Surgeon-Major in the Medical Corps, and 
the Winnipeg General Hospital was named 
the base hospital. Dr. Kerr was surgeon, 
and young Dr. F. H. Mewburn was as­
sistant. The Surgeon-General, Dr. Thomas 
Roddick, arranged that the per diem  rate 
for military sick and wounded should be 
$1.50 and the base hospital continued on 
this financial arrangement until the dis­
charge of the last patient in the middle 
of 1886. The annual report of the Winni­
peg General Hospital for that year records 
that Dr. Kerr had done three major opera­
tions on soldiers; incision and drainage of 
an empyema, excision of a large hydrocele 
of the neck in contact with the carotid
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sheath and subclavian artery, and incision 
of a knee joint with extraction of a bullet. 
All ran an aseptic course and resulted in 
complete cures. Mewburn became the first 
Professor of Surgery in the University of 
Alberta in 1906.
During the campaign which lasted from 
March to May 1885, Kerr made a two 
week trip to the front lines with Roddick 
and James Bell of Montreal. Kerr suf­
fered an acute attack of nephritis and 
rheumatism, brought on by icy winds and 
jolting buckboards, and with his health 
thus undermined he left Winnipeg in 1887. 
Before doing so he reduced successfully 
an intussusception in the young son of a 
colleague after medical measures by other 
doctors had failed. At that time surgical 
intervention for this condition was a most 
daring procedure.
Kerr was then offered the post of chief 
surgeon at the Johns Hopkins Hospital at 
Baltimore but found so many restrictions 
placed on his activities that he declined. 
He moved to Washington, D.C., where he 
attracted a group of surgical disciples and 
soon was appointed to the chair of sur­
gery in one of the two medical schools in 
that city. He resigned to become Professor 
of Surgery in Georgetown University and 
later at the George Washington University. 
He had several ‘^ firsts” to his credit in the 
Washington district; first cholecystectomy, 
first gasserian ganglion operation, and first 
operation for intussusception.
He resigned in 1894 because of failing 
health, but continued in private practice, 
honoured and esteemed. At his summer 
home in Virginia, his love of fine horses led 
him to breed steeplechase racers, for jump­
ing ability as well as speed. He died in 
1911 at Warrenton, Va. His portrait hangs 
in the office of the Dean in Winnipeg’s 
Medical School.
D r . H enry H . C h o w n
Unlike James Kerr, H. H. Chown was 
a second generation Canadian. His paternal 
grandparents came from Devonshire, Eng­
land, to Canada in the sailing ship “General 
Wolfe” in 1832, and made Kingston their 
home. The eldest son, Edwin, father of 
Henry, became a well-to-do manufacturer 
and a pillar of Sydenham Methodist
Dr. Henry H. Chown.
Church. Other Chowns made their mark 
in business, at Queen’s University and in 
the Methodist Church of Canada.
Henry Chown was born on February 
16, 1859, and was educated in Kingston 
schools, Victoria College (then at Cobourg) 
where he obtained the B.A. degree, and 
Queen’s University, graduating M.D. in 
1880.
The opening up of railway communica­
tion with “the last great west” brought a 
rush of adventurers to Winnipeg, among 
them this young doctor. After two years of 
practice in the new city he sailed on the 
Allan line “Peruvian” to London and en­
rolled as a clinical clerk at The London 
Hospital Medical School in Whitechapel. 
It boasted a distinguished group of teach­
ers: Sir Andrew Clark, Queen Victoria’s 
physician, Frederick Treves, who later 
operated on the Prince of Wales for peri­
typhlitis, Morrell Mackenzie, the laryn­
gologist who attended Emperor Frederick 
of Germany, Hughlings Jackson the neur­
ologist, Jonathan Hutchinson, Harry Fen­
wick the urologist, and George Ernest Her-
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man of “Difficult Labour”. One day Chown 
went to King’s College Hospital to see 
Lister. An entry in his diary for June 8, 
1882 runs a description of Lister “a fine 
gentlemanly, well built man, full face, 
white side whiskers and hair turning grey 
—only a poor operator, removal of the 
tongue for cancer”. On July 12 at the 
Samaritan Hospital he noticed among those 
gathered to see an operation for removal 
of a fibroid uterus with a four month fetus, 
Robert Emmett of New York—“middle 
aged gentleman, cool and quiet looking”.
When he returned to Winnipeg the chief 
topic was the proposed medical school. 
Chown thought that the project was pre­
mature and declined to be one of the in­
corporators, but by 1885 he was teaching 
anatomy. Thus began a connection with 
Manitoba Medical College which lasted 
until 1917. He turned to teaching surgery 
and soon was made Professor of Clinical 
Surgery. When that most remarkable char­
acter, Dr. J. W. Good hit the trail of ’98 
for the Yukon, Dr. Chown was appointed 
the third Dean.
Though he was a brilliant operator, his 
greatest achievement lay in the field of 
medical education. During his deanship, 
there occurred the move of the Medical 
College to a new building on the present 
site immediately west of the General Hos­
pital, the creation of a pre-medical course 
with emphasis on science, the appointment 
of the first full-time professor, and in 1917 
the change whereby Manitoba Medical 
College became the Faculty of Medicine 
of the University of Manitoba. The prop­
erty and equipment of the College, valued 
at $250,000 were turned over, free of debt, 
to the University. Dr. Chown had repre­
sented the College on the old University 
Council; he now became a member of the 
first Board of Governors and resigned as 
Dean.
Dr. Chown’s connection with the Win­
nipeg General Hospital lasted also for 32 
years. He read widely and well and was a 
daring and expert surgeon, always a little 
in advance of his confreres. The house 
staff almost fought to be on his service, 
though it meant early rising as the Chief 
felt freshest in the early morning and 
would have started at six if hospital rules
permitted. Though rubber gloves were 
coming into use on Halsted’s suggestion, 
Chown never wore them as he thought 
they impaired his sense of touch, but his 
hands were gentle, quick and skillful. He 
confided that he never approached a diffi­
cult or dangerous operation without read­
ing all the details an hour or two before 
going to the hospital.
At a time when a distinguished physician 
in England said “ovariotomy is not sur­
gery, it is murder’, a woman went to 
Chown with a large ovarian cyst which 
made her life a burden. At his own ex­
pense he had her placed in a private room, 
bought fresh linen for the bed, then tri­
umphantly removed the cyst without in­
fection. It was the first ovariotomy in west­
ern Canada. Also to his credit was the first 
gastroenterostomy in this region. News of 
the latter operation reached the ears of 
the Governor-General, then visiting Win­
nipeg, and at a dinner in Government 
House, he requested Dr. Chown to draw 
a diagram of what he had done. It was an 
anterior gastroenterostomy. When the an­
nual meeting of the Canadian Medical 
Association was held at Winnipeg in 1901, 
he operated before his colleagues to re­
move a hydatid cyst of the liver, a con­
dition not infrequently found in the early 
Icelandic settlers in Manitoba, but seldom 
encountered by Eastern visitors.
After his marriage to Kate Farrell, a 
lady of charm and humour, Chown lived 
first at the corner of Donald and Ellice 
Streets, and later at 263 Broadway near his 
beloved Manitoba Club. After his wife’s 
death in 1916 he was cared for by a Chi­
nese manservant. His elder son, Charles, 
died in early manhood, his second son Dr. 
H. Bruce Chown, is internationally known 
as a serologist. The late Dr. Gordon 
Chown, whose name is associated with the 
Children’s Hospital in Winnipeg, was a 
nephew, and Gordon Chown, M.P. for 
Winnipeg South, is a grand nephew.
In his early years Dr. Chown read 
widely in Western Ganada’s history, and 
on September 17, 1915 he was persuaded 
to read before the Winnipeg Medical 
Society, a paper on “Medical Men and 
Medicine in Western Canada”.
When the Great-West Life Assurance
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(Left) Building first used for anatomy in 1883. (Right) The old Medical College on 
Kate Street. This building still stands on the corner of Kate Street and McDermot Avenue. 
(Bottom) Manitoba Medical College as it appears today.
Company was formed in Winnipeg, Dr. 
Chown was a charter member. On his re­
tirement from active practice he and his 
friend, Dr. R. J. Blanchard, were the first 
medical referees of the company.
In 1903, Queen’s University, his Alma 
Mater, conferred on Dr. Chown the LL.D. 
degree, an honour which he prized highly. 
On the 60th anniversary of the University 
of Manitoba, his name was proposed for 
the same degree but he declined on the 
ground that one such honour was suf­
ficient.
His later years were spent largely in 
travel, usually by air. In a humidor pre­
sented to him by the Ontario delegation 
in 1911, is his passport with visas from 
Japan, China, Brazil, Argentine, Chile, 
Palestine, Egypt, France, Monaco, Colom­
bia, Ecuador, Peru and Mexico. He main­
tained a lively interest in men and affairs 
until he died on October 12, 1944.
In all ranks of life Dr. Chown had many 
warm friends for he “did good by stealth”. 
He was the prototype of Dr. Towne in 
“The Viking Heart” by Laura Salverson, 
and her “Confessions of an Immigrant’s 
Daughter” was dedicated to him for his 
devotion to the poor.
James Kerr and Henry Chown can 
rightly be called makers of the Canadian 
West.'
A c k n o w l e d g m e n t
I am indebted to the University of Manitoba for 
permission to reprint the illustrations of this 
article; they were first published in the Manitoba 
M edical Journal, Vol. 5, 1933.
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O R I G I N A L  A R T I C L E S
OESOPHAGEAL STRICTURE SECONDARY TO HIATUS HERNIAIN THE AGED
ERIC M. N ANSON, M.B., Ch.B.(N.Z.), F.R.C.S.(Eng.), F.R.C.S.[C], F.A.C.S.,® Saskatoon
I t  is w e l l  known that oesophageal stricture 
may develop from reflux oesophagitis sec­
ondary to the sliding type of hiatus hernia. 
Belsey1 and Robb2 have drawn attention 
to this condition in infants. Allison,3 
Barrett,4 MacLean and Wangensteen3 and 
others have discused it in adults.6'10 Little 
attention has, however, been given the 
condition when it comes on in the aged.
The importance of inflammatory stricture 
secondary to hiatus hernia in a person over 
the age of 60 years is that it may develop 
insidiously. The patient will then report to 
his doctor with a history of progressive 
dysphagia over a few weeks or months, 
without any significant antecedent history 
of oesophageal reflux indicative of hiatus 
hernia.
As a result of this history, carcinoma of 
the lower oesophagus is suspected. Barium 
swallow will show an irregular narrowing 
of the lower oesophagus, and frequently 
no hiatus hernia will be demonstrated. The 
radiologist, influenced by the patient’s age 
and the appearance of the lesion, will 
probably report a lesion suggestive of 
carcinoma of the lower oesophagus.
The oesophagoscopist will see a stricture 
at the lower end of the oesophagus and 
will take a biopsy from above it. The 
pathologist will report chronic oesophagitis, 
and the clinician in charge of the patient 
will assume that the patient has a carcinoma 
of the oesophagus, that the biopsy was 
taken from above the lesion, and so request 
a further oesophagoscopy. The result will 
again be the same, therefore, on clinical 
grounds, the case will be labelled a car­
cinoma of oesophagus. Then, because of the 
age of the patient, which is likely to be 
70 years or more, surgical excision is un­
likely to be considered, and so irradiation 
will be employed. The patient, however, 
will neither improve nor die. Therefore a second look will be taken at the patient, 
and perhaps the correct diagnosis will
"Department of Surgery, University of Saskatche­wan, Saskatoon.
ultimately be made. Alternatively, in a 
somewhat younger patient of perhaps 65 years, an oesophogastrectomy will be per­
formed and the true nature of the lesion be 
discovered. Unfortunately, such an opera­
tion may set up a further cycle of changes 
beginning with oesophageal reflux and end­
ing with another stricture. Therefore an 
appreciation of this condition in the aged 
is important. Furthermore, a knowledge of 
the method of arriving at a sure diagnosis, 
and the simple method of treating it should 
be known.
Since 1955 four men and four women, 
all elderly patients with stricture secondary 
to hiatus hernia have been seen in the 
University Hospital, Saskatoon. The first of 
these provided an interesting story, and 
drew attention to this problem.
C ase H istory
For a few months before admission to the University Hospital on September 20, 1955, an elderly white man whose biological age matched his chronological age of 83, had complained of epigastric pain for which he was taking alkaline powders. During the two weeks before admission he had been unable to swallow solid food because it “stuck” behind his lower sternum.
Fig. 1.—Patient aged 83 years. Appearance of lower oesophagus when first seen was strongly suggestive of carcinoma.
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Fig. 3.—Appearance of lower oesophagus after 
dilatation of stricture, showing classic features of 
hiatus hernia.
glutition due to some degree of vagal paralysis. 
Being dysphagic, again he was dilated, once 
more to 40F. quite readily, on May 4. Six 
days later he had further dysphagia and 
vomiting. The barium swallow showed a large 
filling defect at the lower end of the oesopha­
gus occupying almost the entire lumen. Again 
the radiologist reported that this was almost 
certainly due to recurrent carcinoma (Fig. 4). 
Another oesophagoscopy was performed and 
a large piece of meat was removed from above 
the stricture area. The stricture area was 
smooth with no evidence of any ulceration. 
Since this time he has been readmitted to 
hospital on four further occasions with arterio­
sclerotic heart disease and advancing cere­
brovascular disease, which has produced a 
frank bulbar palsy with marked dysphagia 
due to vagal involvement. His oesophagus was 
dilated up periodically and this has enabled 
him to swallow soft foods reasonably well, and 
to continue living to the present time at the 
ripe old age of 87 years.
T h e history of this patient has been 
given in som e detail because it typifies 
the story of benign stricture of th e  low er 
oesophagus secondary to hiatus hernia in 
the aged. Since 1956 seven further such 
patients have been seen in the University
A barium swallow showed a narrowing of 
the lower end of the oesophagus extending 
from the 10th thoracic vertebra down to the 
cardia (Fig. 1). The radiologist stated that this 
was undoubtedly a carcinoma of oesophagus. 
An oesophagoscopy showed a stricture at 30 
cm. from the upper incisor teeth, and a 
mucosa which appeared pearly pink. A biopsy 
taken from above the stricture came back with 
the inevitable pathological report of chronic 
oesophagitis. Because the clinical diagnosis was 
carcinoma of the oesophagus, the patient was 
given radiotherapy of 6000r spread over five 
weeks (Fig. 2). At the end of this time the 
radiological appearance had not changed, nor 
was the patient’s swallowing any better. Ac­
cordingly, on February 7, 1956, a further 
oesophagoscopy was carried out. The stricture 
was dilated up to 28F. size, and a biopsy 
was taken from inside the strictured area. 
This was reported as gastric mucosa. The 
diagnosis was now evident. The patient had a 
benign lower oesophageal stricture secondary 
to hiatus hernia. He was further dilated up 
to 40F. size quite readily and a barium 
swallow at this stage showed clearly the 
hiatus hernia (Fig. 3). The patient was dis­
charged, swallowing well, on February 15.
The further history is interesting. He was 
readmitted two months later, on April 24, 
with a left hemiplegia with which was asso­
ciated difficulty in initiating the act of de-
Fig. 2.—Same patient as in Fig. 1. Radiological 
appearance of oesophagus at time of radiation 
therapy. Marks on film are used by radiotherapists 
to control direction of cobalt 60 radiation.
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Fig. 4. —Same patient as in Fig. 1. Radiological 
appearance of oesophagus reported a second time 
by radiologist as typical of fungating carcinoma. 
Filling defect was in fact due to a bolus of food 
stuck above the stricture.
Hospital, Saskatoon. The average age at 
which these patients came for treatment 
of their dysphagia was 73 years. The 
youngest patient was 54 years of age, a 
woman who had both a duodenal ulcer 
plus a hiatus hernia with stricture. She was 
treated by oesophageal dilatation followed 
by partial gastrectomy and repair of the 
hiatus hernia. The oldest patient was 83 
years of age. If the patient of 54 years were 
removed from the series, then the average 
age would have been 76 years. There were 
four women and four men in the series.
T A B L E  I . —  P er tin en t  D e t a il s  o f  S e v e n  C a ses  
o f  B en ig n  CEsoph ageal S t r ic t u r e
Symptoms Vague epigastric pain 3 wks. to 15 yrs.
8 5 f i S  ! Averageof5yrs.
Site Lower two inches of oesophagus
Biopsy Gastric mucosa below stric­
ture and above diaphragm 7 cases 
Treatment Dilatation to 38F.-40F. plus
medical regime.....................  7 cases
In Table I it will be noted that the 
symptoms were epigastric pain, heartburn, 
and dysphagia varying in duration for as 
short a time as three weeks up to as long 
as 15 years. It is interesting to note that in
two patients the only symptom was dys­
phagia, and in one of these it had been 
present for only three weeks and in the 
other for live years (Figs. 5 and 6). In 
neither of these had there been any pain. 
In none of the patients was any history of 
regurgitation elicited. Therefore, in none 
of these eight patients was a classic history 
of long standing oesophageal reflux found. 
Furthermore, in none of the patients was 
epigastric pain a prominent feature since it 
had never caused them to seek medical 
advice. One patient aged 72 years, had 
complained of dysphagia 14 years before. 
She had been dilated at that time and had 
remained symptom free until six months 
before admission when dysphagia had 
gradually recurred. Another patient aged 
77 years,* had a right hemicolectomy for 
carcinoma of the right side of the colon 
two years before admission. She was ad­
mitted with an acute large bowel obstruc­
tion due to another carcinoma of the 
splenic flexure. This lesion was dealt with 
by preliminary colostomy followed by a 
left partial colectomy. During this period 
of treatment she had a Levine tube in place 
for eight days. Following this she had 
retrosternal pain, melaena and, within three 
weeks, developed a lower oesophageal 
stricture. She was found to have a hiatus 
hernia. This case is of interest because 
Bingham11 has pointed out that an indwell­
ing Levine tube in the presence of hiatus 
hernia may be the initiating factor in pro­
ducing oesophagitis with a rapidly develop­
ing stricture.
D iagnosis
In an elderly patient with radiological 
evidence of lower oesophageal stricture 
it is important to consider the possibility 
of unsuspected hiatus hernia. An oeso- 
phagoscopy must therefore be carried out. 
The stricture should be dilated sufficiently 
to pass biopsy forceps through it, and 
tissue should be obtained from within or 
below the stricture. If the pathologist re­
ports this as gastric mucosa, and if it was 
obtained from above the diaphragm, then 
the diagnosis of hiatus hernia is proven.
*1 am indebted to Dr. R. W. Cram for this case 
history.
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Fig. 5.—Patient aged 82 years. Appearance of 
oesophagus before dilatation. Notice close resem­
blance to carcinoma.
T r ea tm en t
The treatment of oesophageal stricture 
secondary to peptic oesophagitis of hiatal 
hernia is unsatisfactory, as evidenced by 
the multitude of methods advocated.1218 
If possible the hiatus hernia should be 
repaired and the competence of the cardia 
restored. MacLean and Wangensteen5 have 
advocated partial gastrectomy to cut down 
the acid secretion of the stomach and to 
produce free gastric drainage, leaving the
Fig. 6.—Same patient as in Fig. 5. Appearance 
of oesophagus after dilatation showing typical 
hiatus hernia and no carcinoma.
hiatus hernia undisturbed. Others have 
advocated oesophagogastrectomy with an­
trectomy of pyloroplasty.17’ 18 However, 
none of these procedures is to be recom­
mended in this group of old age patients. 
Instead, the stricture should be dilated to 
a reasonable size, between 30F.-40F. as 
often as required, and a good medical 
regime, consisting of bland diet and 
antacid medication should be prescribed. 
Sleeping propped up at night is also to 
be advocated. It is noteworthy that some 
of these patients required only one or two 
dilatations to render them symptom free.
Su m m a r y
Attention is drawn to a little recognized 
syndrome of dysphagia in the aged with 
an insidious onset. This is due to an un­
recognized hiatus hernia which produces 
reflux oesophagitis leading to inflammatory 
benign stricture. It is pointed out that 
these strictures are often mistaken for 
carcinoma of the lower oesophagus, and 
treated as such.
A typical case history is given. Eight 
such cases seen in the University Hospital, 
Saskatoon, are reported.
The diagnosis hinges upon dilatation of 
the stricture, the taking of a biopsy from 
within or below the stricture and obtaining 
gastric mucosa from above the diaphragm.
Treatment is conservative and consists 
of adequate dilatation of the stricture plus 
a continued medical regime of bland diet, 
antacid medication and sleeping propped 
up at night.
Refe ren ces
1. Be l s e y , R.: Peptic ulcer of oesophagus, Ann.
Roy. Coll. Surgeons England, 14 : 303, 
1954.
2. R o b b , D.: Hiatus hernia in infants and chil­
dren, New Zealand M. J., 56 : 238, 1957.
3. A l l is o n , P. R.: Reflux oesophagitis, sliding
hiatal hernia and anatomy of repair, Surg. 
Gynec, & Obst., 92 : 419, 1951.
4. Ba r r e t t , N. R.: Hiatus hernia: review of
some controversial points, Brit. J. Sure., 4 2 : 
231, 1954.
5. M a c L e a n , L . D. a n d  W a n g e n s t e e n , O. H.:
The surgical treatment of oesophageal stric­
ture, Surg. Gynec. & Obst., 103 : 5, 1956.
6. P o t t e r , W . H., Sc h a e r , S . M . a n d  St e w a r t ,
J. D.: Problem of peptic oesophagitis, New  
York J. Med., 51: 1924, 1951.
7. C ross , F. S. an d  K a y , E. B.: Etiology and
290 CANADIAN JOURNAL OF SURGERY Vol. 3
treatment of peptic oesophagitis, Ann. Surg., 
143: 360, 1956.
8. St e w a r t , J. D., Chardack, W. M. and
Al f a n o , G. S.: Reflux oesophagitis, Ann. 
Surg., 141: 627, 1955.
9. B la d e s , B. and  H a l l , E.R.: Consequences of
neglected hiatal hernias, Ann. Surg., 143: 
822, 1956.
10. Sw e e t , R. H.: Consideration of certain benign
lesions of oesophagus, Surgery, 40: 447, 
1956.
11. B in g h a m , J. A. W.: CEsophageal strictures
after gastric surgery and naso-gastric in­
tubation, Brit. M. ]., 2: 817, 1958.
12. Mer e n d in o , K. A. and T h om as, G. I.: T he
jejunal interposition operation for substitu­
tion of the oesophagogastric sphincter: pres­
ent status, Surgery, 44: 1112, 1958.
13. M a r t ein sso n , B. T. H. and M xjsgrove, J. E.:
Intestinal replacement procedures, Canad. J. 
Surg., 3: 117, 1960.
14. Al l iso n , P. R., W o o ler , G. H. and G unning ,
A. J.: CEsophagojejunogastrostomy, J. Thor­
acic Surg., 33: 738, 1957.
15. Co l l is , J. L .: An operation for hiatus hernia
with short oesophagus, J. Thoracic Surg., 
34: 768, 1957.
16. B u r fo r d , T. H. and L isc h e r , C. E .: Treat­
ment of short oesophageal hernia with oeso­
phagitis by Finney pyloroplasty, Arm. Surg., 
144: 647, 1956.
17. E l l is , F. H., J r.: Physiologic operation for
ulceration and stricture of the terminal oeso­
phagus, Proc. Staff Meet. Mayo Clin., 31: 
615, 1956.
18. E l l is , F. H. J r ., An d er sen , H. A. and
C l a g e t t , O. T.: Treatment of short oeso­
phagus with stricture by oesophagogastrec- 
tomy and antral excision, Ann. Surg., 148: 
526, 1958.
R esu m e
Cet article est base sur l’etude de huit cas de 
stricture oesophagienne non cancereuse, consecutive 
a une hernie diaphragmatique. L ’histoire d’un de 
ces cas est presentee en detail.
Un homme de 83 ans est adresse a 1 Hopital 
universitaire de Saskatoon pour dysphagie et 
douleurs epigastriques. Durant les deux semaines 
qui ont precede son admission, il a ete incapable 
d’avaler aucune nourriture solide. Un examen 
baryte montre un retrecissement de la partie in- 
ferieure de l ’cesophage allant de la dixieme 
vertebre thoracique jusqu’au cardia. Le diagnostic 
radiologique est celui de cancer de 1 oesophage. 
L’cesophagoscopie montre le meme retrecissement 
et une biopsie est faite, oil l’anatomopathologiste 
ne trouve que de l’oesophagite chronique.
Neamoins le malade est traite par la radio- 
therapie a raison de 6000r en cinq semaines. A 
la fin de cette cure, il n’y a aucun changement 
dans l’etat du patient. Une seconde cesophagosco- 
pie est pratiquee et une biopsie ramene un frag­
ment de muqueuse gastrique. Le diagnostic devient 
des lors, evident: il s’agit d’un retrecissement 
cesophagien benin secondaire a une hernie du 
hiatus. Des dilatations permirent de tout remettre 
en ordre.
Le diagnostic de cette affection est delicat, car 
l’age des malades et les decouvertes radiologiques 
font fortement penser a un carcinome; la biopsie 
n’aide guere, car avec une reponse telle que 
“oesophagite chronique”, on croit simplement avoir 
fait le prelevement en dehors de la lesion. Par 
contre, si l’on a la chance de ramener un fragment 
de muqueuse gastrique, et a la condition d’etre sur 
que celle-ci etait sus-diaphragmatique, il devient 
difficile de se tromper.
Le traitement sera purement conservateur. On 
devra se contenter de soulager les phenomenes de 
dysphagie par la dilatation du retrecissement et 
la prescription d’un regime approprie.
THE YOUNG CHILD’S HIP"
. . The congenitally dislocated hip has 
come under close study in an attempt to im­
prove the poor long-term results which follow 
classical treatment by manipulations and im­
mobilization in plaster in the ‘frog’ position. 
It is now known that the incidence of osteo­
chondritis is reduced if the dislocation is 
gradually  replaced using an abduction frame 
for reduction. Many of the anatomical changes 
described in the classical literature are second­
ary to weight-bearing on the dislocated joint 
and a study of anatomical material in the 
foetus and infant has led to a realization of 
the significance of ante-version of the femoral
'Scottish M. J., 5: 178, 1960
neck and of soft-tissue barriers in obstructing 
reduction. Ante-version can persist in spite of 
apparently successful reduction and can cause 
the femoral head to dislocate anteriorly. If 
appreciable, this deformity is now dealt with 
by immobilization of the reduced hip in 
internal rotation with later correction by 
osteotomy.
More insistence is now placed on exact 
reduction in order to achieve a joint which is 
congruous. If a high standard of reduction 
cannot be achieved by closed methods, open 
operation to excise the obstructing soft tissue 
and to replace the head is now undertaken 
more frequently; interim results indicate that 
these methods are an improvement on the 
somewhat more rigid techniques of old. . . .”
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ISLET-CELL TUMOURS OF THE PANCREAS*
J. R. F. MILLS, M.D., M.S., F.R .C .S.(Edin.) [C], Toronto
Islet-cell tumours of the pancreas are 
rather uncommon lesions, but they have to 
be considered seriously in the differential 
diagnosis of patients suffering from hypo- 
glycsemia. When correctly diagnosed and 
successfully removed, the results of treat­
ment may be dramatic.
Langerhans first described the islets in 
1869 but the first preoperative diagnosis of 
a hyperfunctioning tumour was made in 
1927 by Wilder of the Mayo Clinic. The 
patient was operated upon by W. J. Mayo 
and a metastasizing carcinoma was found 
from which the patient died. It is interest­
ing to note that this patient was a physician. 
The first successful removal of a tumour of 
the islet cells was carried out by Roscoe 
Graham at the Toronto General Hospital 
in 1929.1 This patient made a complete 
recovery. Since that time many cases have 
been reported in the literature.
Our series of 22 patients comprises all 
the known cases in the records of the 
Toronto General Hospital and Sunnybrook 
Hospital between 1929 and 1959.
Table II shows that the highest incidence 
was in the 30-40 year age group. The 
youngest in the group was a 20 year old 
man who had been having convulsive 
seizures and from whom a benign adenoma 
was removed. The oldest patient was 76 
years of age; post-mortem revealed an 
asymptomatic benign adenoma.
Symptomatology
Diagnosis of this condition is often very 
difficult and in a small percentage of cases 
is made only at autopsy. In our series, 
symptoms relating to the central nervous 
system were the most commonly presenting 
complaint. Occasionally these were asso­
ciated with gastrointestinal trouble. The 
commonest symptoms were loss of con­
sciousness with or without seizures, per­
sonality changes and attacks of weakness, 
drowsiness, loss of memory and stupor.
“From the Department of Surgery, University of 
Toronto, Toronto General Hospital and Sunny­
brook Hospital.
One patient had been admitted to a men­
tal hospital as an epileptic. It was noted at 
that time that occurrence of her attacks 
was related to long abstinence from food. 
Another patient had been on diphenyl- 
hydantoin (Dilantin) therapy for seizures. 
One had had fainting spells for 10 years 
and recently these attacks had been oc­
curring more frequently and lasting longer. 
Two patients were admitted in coma. In 
one of them the correct diagnosis was made 
and an adenoma was removed with excel­
lent results. In the other, the diagnosis was 
suspected and the blood sugar was found 
to be 43 mg. %. However, when the 
symptoms did not improve after admini­
stration of intravenous glucose, although 
the blood sugar returned to normal, the 
diagnosis of hyperinsulinism was aban­
doned in favour of encephalitis. At post­
mortem a 65 g. adenoma the size of a 
walnut was found, which was undoubtedly 
the cause of the patient’s death.
In 15 of the 22 cases studied the symp­
toms of cerebral hypoglycaemia were pre­
dominant and the presenting complaints 
were related to this condition. In two 
patients the lesions discovered at post­
mortem were considered as incidental 
findings and non functioning. The remain­
ing five patients presented with an upper 
abdominal mass or widespread metastatic 
carcinoma.
TABLE I.
Total number of patients........................................  22
Sex incidence:
Men.................................................. 8
Women..................    14
TA BLE I I .— Age I n c id en c e  in  a  S e r i e s  of 
22 C a s e s  of I s l e t -C e l l  T u m o u r s
No. o f patients
20 - 30 years..............................................  2
30 - 40 "    8
40 - 50 “   6
50 - 60 “   2
60 - 70 “   2
70 - 80 “   2
The first of the three patients with car­
cinoma without metastases had had a 
cholecystojejunostomy ten years before for
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what was presumed to be a carcinoma of 
the head of the pancreas. She was admitted 
on this occasion with symptoms due to 
anaemia. At operation it was impossible to 
remove the mass but biopsy proved it to 
be an islet-cell carcinoma. The second 
patient, a 69 year old woman, underwent 
a resection of the tail of the pancreas and 
spleen for a malignant islet-cell tumour. 
This is the oldest patient on record with 
hyperinsulinism from this type of tumour. 
The third patient presented with anaemia, 
an upper abdominal mass and steatorrhoea. 
At operation it was necessary to do a 
Whipple resection to remove a very large 
islet-cell carcinoma of the head of the 
pancreas. In one of the two patients with 
metastases the diagnosis was made at 
operation and in the other only at post­
mortem.
The microscopic pattern of these lesions 
is merely a duplication of the normal 
islets (Table III) . Clinically 16 were con­
sidered to be functioning. The patient with 
a non functioning tumour presented with 
a 13 month history of a mass in the right 
upper abdominal quadrant.
TA BLE I I I . — H isto lo g y  o f  I s l e t -C e l l  T um ours
No. of patients
Benign adenomas:
Functioning islet-cell tumours........................ 16
Non functioning islet-cell tumours................ 1
Carcinomas:
Metastasizing......................................   2
Non metastasizing............................................. 3
In two patients with carcinoma a biopsy 
and palliative procedure only were carried 
out. In one patient in whom a large islet­
cell carcinoma occupied the head of the 
pancreas a radical pancreaticoduodenec­
tomy had to be performed to remove the 
lesion.
When a benign adenoma was found a 
simple enucleation was done in 13 cases. 
If the tumour was in the tail of the pan­
creas the tendency was to resect the tail 
including the adenoma. In two patients the 
surgeon could not find an adenoma at 
operation and decided to do a subtotal 
pancreatectomy removing the pancreas dis­
tal to the superior mesenteric vessels. In 
one of these, an adenoma was found after 
sectioning the resected specimen. In the
second case no tumour was found and 
since there was no improvement in the 
patient’s symptoms, another exploration 
was carried out. At this operation after 
mobilizing the head of the pancreas an 
encapsulated tumour was found in it.
T A B L E  IV .— L ocation o f  B en ign  A denomas
Pancreas No. of patients
Head............................................... 5
Body............................................... 6
T ail.................................................  6
In operating on patients with a suspected 
islet-cell tumour the easiest access to the 
pancreas is through a slightly curved 
transverse incision placed midway between 
the xiphoid process and the umbilicus with 
its convexity directed upwards.2 A com­
plete and careful inspection and palpation 
of the entire pancreas is essential as 
multiple tumours may be present in 10% 
to 12% of cases. If a tumour is not readily 
recognized in the body and tail of the 
pancreas it will be necessary to mobilize 
the organ.3 The lesser sac is entered and 
the posterior parietal peritoneum inferior 
to the lower border of the pancreas is 
incised from the splenic hilus to the 
superior mesenteric vessels in order to re­
flect and palpate the body and tail of the 
pancreas. The head can be examined most 
easily by mobilizing the duodenum by the 
Kocher manoeuvre with division of the 
peritoneum on the lateral side of the de­
scending duodenum in order to turn it 
medially for inspection of the posterior 
surface of the head.
TA BLE V.—Op e r a t iv e  P r o c ed u r e  in  
I s l e t -C e l l  T um ours
No. of patients
Carcinoma:
Biopsy and palliative procedure......................  2
Whipple resection................................................  1
Adenomas:
Removal of adenoma..........................................  13
Subtotal pancreatectomy................................... 2
-—in one adenoma found in specimen 
—in one adenoma found at second operation
No difficulty will be encountered in 
finding a large tumour but many lesions are 
only 1 cm. to 2 cm. in diameter and some 
even smaller. If the tumour is on the 
anterior surface of the gland it will be
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TABLE VI.— C om plicatio n s  E n co u n t e r e d  w it h  
I sle t -C ell  T u m ou rs
No. of patients
Pseudocyst following operation.............................. 3
Recurrent adenoma..................................................  1
Permanent cerebral damage...................................  1
Tumours not clinically recognized.........................  2
recognized as a smooth homogeneous 
nodule, the colour of which is usually a 
little darker than that of the surrounding 
normal pancreas. Unfortunately many of 
the small tumours are situated within the 
substance of the pancreas and cannot be 
seen on initial inspection.
If after a veiy thorough and painstaking 
search a tumour is not found in the pan­
creas one must look for ectopic pancreatic 
tissue. If the search proves negative, re­
section of the body and tail is justified 
because there is the greatest likelihood of 
finding a tumour. If a single nodule is 
found in the head of the pancreas, simple 
enucleation is the safest procedure. If how­
ever, multiple tumours are present or 
enucleation is impossible pancreaticoduo­
denectomy may be necessary.
Three patients developed a pseudocyst 
following operation. Two of these required 
surgical drainage and one cleared up spon­
taneously. In both patients operated upon, 
fistulas persisted for several weeks but 
healed eventually. One developed a rather 
serious haemorrhage after an attempt was 
made to obliterate the fistula by the use of 
silver nitrate.
In several instances drainage of pan­
creatic fluid after removal of the drainage 
tube from the operative site, persisted for 
periods of several days to a few weeks. 
All wounds eventually healed spontane­
ously without further complications.
TABLE V II .— R e q u isite s  f o r  D ia g n o sis  o f  
I sle t -C e ll  T u m ours
1. Attacks of insulin shock occurring during fasting 
or fatigue states.
2. Blood sugar levels below 50 mg. %  (in some cases 
below 30 mg. % ) during an attack.
3. Prompt relief on giving glucose.
4. Ruling out self administration of insulin.
5. Exclusion of other causes of hypoglycemia—  
functional etc.
There were two postoperative deaths. 
The first patient was a 69 year old woman 
who had a splenectomy and resection of
the tail of the pancreas for an adenoma 
which histologically proved to be malig­
nant. She lived 29 hours after the interven­
tion in a state of collapse with hyperpyrexia 
and cyanosis. The second patient was a 
woman 46 years of age who underwent 
subtotal pancreatectomy; subsequent ex­
amination revealed an adenoma in the tail. 
She died 48 hours postoperatively with a 
temperature of 107° F. Permission for 
post-mortem examination was not obtained.
One patient developed symptoms of 
severe hyperinsulinism seven years after 
removal of an adenoma. At the second 
operation nine years ago another discrete 
adenoma was removed; the patient has 
been symptom free ever since. Another 
patient has been left with pronounced 
cerebral damage after having been ad­
mitted to hospital in an unconscious state. 
She had suffered attacks of loss of con­
sciousness and generalized convulsive seiz­
ures for four years, and although she has 
shown some improvement since removal of 
an adenoma, the prolonged periods of 
hypoglyeaemia which she sustained before 
operation have permanently injured her 
central nervous system.
There were two patients in whom a clini­
cal diagnosis of encephalitis was made but 
at post-mortem an adenoma was found. In 
one patient the diagnosis of hyperinsulin­
ism was considered.
D iagnosis
The diagnosis of functioning islet-cell 
tumours of the pancreas is essentially that 
of hyperinsulinism and this must be con­
sidered in dealing with obscure cases of 
coma, confusion or convulsions. In several 
of our patients the diagnosis was suspected 
in the psychiatric or neurological wards 
where they had been under investigation 
for convulsions and other neurological dis­
orders. The history of the attacks is the 
most important factor in arriving at the 
diagnosis, and has to be explored in great 
detail. The circumstances of the first at­
tacks and their relationship to fasting, 
whether constant or inconstant, to exertion 
or to emotion, the presence of early morn­
ing episodes and their relief with the ad­
ministration of carbohydrates, are essential 
features of the history.
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The non functioning islet-cell tumour is 
not usually suspected before operation. In 
some cases there is an abdominal mass in 
the right upper quadrant but physical 
examination usually shows no abnormali­
ties. These patients are often obese because 
of increased intake of carbohydrates. In­
tolerance to fasting is the most satisfactory 
diagnostic procedure we possess. The 
patient is admitted to hospital and observed 
during a period of deprivation of food 
up to 72 hours. He is allowed water and 
tea without sugar or cream; at the first 
sign of an attack a blood sugar determina­
tion is done and the patient remains under 
constant observation until the physician 
decides to terminate the test. The patient 
may be subjected to strenuous exercise in 
an attempt to precipitate an attack. Multiple 
blood sugar estimations are often required. 
A value of 40 mg. % in the presence of 
hypoglycaemic symptoms relieved by oral 
or intravenous administrations of glucose 
is diagnostic.
Functional hypoglycsemia may mimic 
the symptoms of hyperinsulinism. This 
entity tends to occur in emotionally un­
stable individuals who are prone to weak 
or fainting spells with rapid spontaneous 
recovery. Their blood sugar level rarely 
goes below 60 mg. %. They seldom have 
convulsive seizures and their attacks, unlike 
those of the patients with an organic lesion, 
do not commonly occur at night. The 
symptoms usually come on following the 
taking of food rather than after fasting.
The so called alimentary hypoglycremia 
is seen in patients who have undergone 
gastric resection or gastroenterostomy. It 
occurs usually soon after the taking of food 
and is rarely associated with very low 
blood sugar levels. Hypoglycasmia may also 
be associated with liver disease but there 
are usually other findings which suggest 
hepatic involvement.
Organic hypoglycasmia with relative 
hyperinsulinism occurs in a small percent­
age of patients with panhypopituitarism 
and adrenal insufficiency.4 In two patients 
not included in this series, the diagnosis 
of hyperinsulinism was considered but 
after careful investigation it was found 
that both of them had been giving them­
selves insulin.
Summary
Twenty-two cases of islet-cell tumours of 
the pancreas are reported. Of these 17 were 
benign and five malignant; 16 of the be­
nign lesions are considered to be function­
ing tumours producing hyperinsulinism, 
while two of the malignant tumours had 
metastases and three did not. One of the 
malignant tumours was considered to be 
functioning and causing hypoglycsemia. 
One patient developed recurrence of hypo- 
glycsemic symptoms and at a second 
operation performed seven years later, 
another adenoma was found.
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Resume
Les tumeurs des dots pancreatiques sont rares, 
mais il faut evidemment y penser dans le diag­
nostic differentiel des hypoglycemies. Lorsque le 
diagnostic exact a ete pose, l’ablation de la tumeur 
donne dans ces cas des resultats spectaculaires.
Le present article passe en revue 22 cas de ce 
genre, releves dans les archives de l’Hopital general 
de Toronto et de 1’Hopital Sunnybrook, entre 1929 
et 1959. L ’age moyen ou l’affection se recontre a 
son maximum est 30-40 ans. Le diagnostic n’est 
pas aise et parfois il n’a pu etre fait qu’a l’autopsie. 
D’une fagon general, les symptomes “neurolo- 
giques” sont les plus communs: evanouissement, 
perte de connaissance, faiblesse, changement de 
la personnalite, perte de memoire et somnolence. 
Deux patients furent meme admis dans le coma. 
Dans 15 des cas tous ces troubles etaient en 
relation directe avec l’hypoglycemie. La tumeur 
elle-meme n’est pas facile a detecter et il peut 
meme arriver que l’on ait du mal a la localiser 
lors de l’intervention: il faut alors ne pas negliger 
de chercher des dots pancreatiques aberrants. Si 
rien de pathologique n’est decouvert, la resection 
pancreatique est indiquee, car les lesions ne sont 
frequemment que microscopiques.
Sur les 22 cas rapportees ici, 17 ont trait a 
des tumeurs benignes dont 16 fonctionnelles 
hyperinsulinisantes; les cinq autres etaient ma- 
lignes, dont une fonctionnelle. Le traitement con- 
siste en l’enucleation si la tumeur est bien limitee; 
les autres types, ou les tumeurs sont multiples 
necessitent la resection pancreatique.
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Introduction
T he adrenal gland although weighing 
only about 8 g. is nevertheless a very 
important organ. Thirty or more steroid 
compounds have been isolated from its 
cortical extracts, which may be grouped 
as follows:
1. Those affecting electrolytes—(D.O.C.A. 
and aldosterone).
2. Those affecting carbohydrate meta­
bolism ( 11-hydroxycorticosterones).
3. The androgens.
Classification of Adrenal Tumours
(Cahill1)
1. Stromal: fibroma, lipoma—these are of 
no importance.
2. Medullary cell tumours, derived from 
the ectodermal sympathetic system.
(a ) Neuroblastoma, derived from em­
bryonic sympathetic nerve cells.
(b )  Ganglioneuroma, derived from the 
sympathetic ganglion cells.
(c )  Pheochromocytoma, derived from 
the hormonal cells ( pheochromocyte).
3. Cortical tumours, derived from the 
mesodermal glandular cells of the cortex.
(a ) Benign adenomas
( b ) Carcinomas
Clinical Syndromes associated with mal­
function of adrenal cortex, in post-pubertal 
cases.
1. Adrenogenital Syndrome, caused by 
adrenal hyperplasia, adenoma or carcinoma.
(a) Masculinizing, true virilism in women 
with hirsutism, acne, amenorrhoea, clitoral 
enlargement and voice changes.
(b )  Feminizing, very rare.
2. Adrenocorticoid (Cushing’s disease)
“Buffalo” obesity, plethora, abdominal
striae, hypertension, diabetes, amenorrhoea,
"Presented at the Annual Meeting, the Western 
Division of the Canadian Clinical Society of 
Surgeons, February 1958.
fFrom the Department of Surgery, St. Paul’s 
Hospital, University of Saskatchewan, Saskatoon. 
Associate Clinical Professor of Surgery, University 
of Saskatchewan.
osteoporosis, etc. Classical Cushing’s syn­
drome is considered due to a basophil 
adenoma of the pituitary. Cushing’s disease 
may be due to adrenal hyperplasia, aden­
oma or carcinoma; although there are cer­
tain adrenogenital features, there is no true 
virilism.
3. Conns syndrome (Primary aldoster­
onism )
Polyuria, polydipsia, hypertension, in­
termittent paralysis and tetany. Serum 
sodium is elevated, serum potassium is low, 
metabolic alkalosis present and renal con­
centration poor. This syndrome may be 
present in adenoma or carcinoma of the 
adrenal cortex but is not found in adrenal 
hyperplasia.
4. Mixed Types
Combinations of the above three syn­
dromes.
Literature
Adrenal carcinoma may be primary or 
secondary. About 75% are primary. They 
may be non hormonal or hormonal in type.
(a ) Non hormonal adrenal carcinomas 
usually occur between 40 and 60 years of 
age. They are slow growing, become large, 
cause pain in the flank, etc. They are not 
as a rule diagnosed before they metastasize 
to the lungs. Rapaport says 94% of non 
hormonal tumours of the adrenal are 
malignant.
(b )  Hormonal adrenal carcinomas. 
Campbell2 says about 60% of hormonal 
adrenal tumours are malignant.
Most articles in the literature are in the 
form of single case reports. W ood et al.3 
in 1957 found only 27 well authenticated 
cases of the non hormonal type of carcin­
oma of the adrenal cortex in European 
and American literature since 1923. They 
reported a further eight cases.
There are a few references to hormonal 
carcinomas o f the adrenal. Rapaport et aid 
in 1952 reported only 72 masculinizing 
tumours of the adrenal cortex in a recent 
20 year survey, extending from 1930-1949.
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In 1955, Foye and Feichtmeir5 reported 
the case of a 60 year old man who pre­
sented with mineralocorticoid effects only, 
there being no virilizing effects. Apparently 
this abnormality was due to excessive 
aldosterone secretion. Hypokalaemia was 
marked. The patient survived eight months 
after surgical removal of the tumour. Re­
viewing the literature in 1956, Guin and 
Gilbert6 found only 29 cases of Cushing’s 
syndrome in children caused by adrenal 
carcinomas.
Hamm and Weinberg7 of New York 
reported in 1955 that between 1950 and 
1953 they handled 20 adrenal cortical 
tumours of which 11 were carcinomas. In 
only four of the carcinoma cases was a 
diagnosis made before development of 
metastases. These four patients were oper­
ated upon. Three died in one year and one 
is a five year cure.
It was decided to collect the figures of 
the Saskatchewan Cancer Commission from 
the Saskatoon and Regina Clinics. Since 
the clinics began 25 years ago there have 
been 17 cases of adrenal carcinoma out 
of 26,000 cases of malignancy of all types. 
The general characteristics are as follows:
Age: Two were in children age five and 
eight years; one in a man of 24 years, and 
the others in adults of ages ranging from 
44 to 75 years. It therefore tends to be a 
disease of later life; in fact 12 of the 17 
patients were over 50 years of age. The 
hormonal type is usually found in younger 
patients, yet a woman of 70 presented with 
a syndrome of Cushing.
Sex: Nine were women and eight were 
men.
Types: Twelve were non hormonal and 
five were hormonal.
Of the five hormonal cases:
Two manifested the adrenogenital syn­
drome.
Two manifested the adrenocorticoid 
(Cushing) syndrome.
One (our case) is a mixed type, showing 
true virilism and hyperaldosteronism.
Clinical features: The non hormonal cases 
were for the most part rapidly fatal. Survival 
times averaged from about six to eight 
months from onset of symptoms to death. 
Most of them presented with an abdominal 
mass associated with pain in the upper
abdomen and flank. Most of them had 
secondaries in the lungs, brain etc., when 
first seen. Two of these tumours were re­
moved as suspected kidney tumours, the 
others were diagnosed at autopsy. The hor­
monal cases — the two children — showed 
precocious sexual development, pubic hair, 
enlarged clitoris, etc. The two cases of 
Cushing’s syndrome (ages 47 and 70) were 
typical.
Results: Surgical removal was done in 
two out of the 12 non hormonal cases and 
in all five of the hormonal cases. All 12 
patients with lesions of a non hormonal 
nature are dead, most having died within 
six months of onset of disease. Two of the 
five patients with hormonal lesions are 
living. One, aged 47 years, is alive six years 
after removal of the tumour but pulmonary 
metastases have been present for the past 
three years. One patient is alive two and 
one-half years after the first operation but 
a second operation has been performed 
for local recurrence. The other three lived 
eight days, one month, and six months 
respectively after surgical removal. The 
results in this series of treated and un­
treated patients is uniformly poor. Our case 
is presented as an example of unusual 
hormonal changes. It was diagnosed pre- 
operatively. Patients have no chance of 
relative cure unless diagnosed very early. 
Early diagnosis would appear to be more 
likely in hormonal rather than non 
hormonal cases.
C ase Report
H  istonj
A 22 year old, single woman school teacher 
came to our office on November 6, 1957, with 
a main complaint of headaches, localized in 
the frontal and occipital regions, and appear­
ing chiefly at night. These headaches which 
began in the spring of 1956, were considerably 
relieved by walking around but not by ordin­
ary medication such as aspirin etc. Occasion­
ally they were accompanied by nausea but 
seldom by emesis. Her menstrual periods had 
occurred regularly until November 1956 but 
there had been an absolute amenorrhcea since. 
Four months before this first visit she noticed 
an increase in hair growth on her face, limbs 
and abdomen. At this time she gradually lost 
her singing voice and became more and more 
disinterested in the opposite sex. Coincident
T
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with these changes was a decrease in breast 
size, a gradual onset of fatigue and weakness 
and a progressive loss of appetite. An unusual 
complaint was an increased tendency to bleed 
from cuts and bruises. In the evenings she 
noted her ankles were slightly swollen but at 
no time did her hands swell or was her face 
puffy.
Finally she found it impossible to continue 
teaching school and decided to seek medical 
advice.
Her menarche had taken place at age I I , 
and no irregularities were noted until the 
amenorrhcea starting in November 1956. She 
had always felt well until the onset of the 
present complaints and the only history of a 
surgical procedure was tonsillectomy and ade- 
noidectomy performed when she was seven 
years old. There was no family history of 
endocrine abnormality and indeed her parents 
and only brother were alive and well.
Physical Examination
Physical examination revealed an alert, well 
nourished girl of stated age, in no acute distress. 
She had definite masculine features character­
ized by coarse skin with scattered evidence of 
acne and an abundance of facial hair. The 
head and neck were otherwise not remarkable. 
Fundi were within normal limits. 'Chest was 
clear. The heart was clinically not enlarged 
and no murmurs could be elicited. Her blood 
pressure was found to be elevated to 210/130 
mm. of mercury and the pulse was 76, regular, 
equal and synchronous. The abdomen was soft 
to palpation and no masses could be felt, 
although one of us thought he could feel a 
vague fullness in the left flank. A definite 
masculine distribution of pubic hair was pres­
ent. Because of an intact hymen, with an 
orifice admitting only the tip of the examining 
finger, pelvic examination was not performed 
in the office. However, it was noted that the 
clitoris was grossly enlarged. Rectal examina­
tion was normal. Urological examination was 
within normal limits. The patient was admitted 
to St. Paul’s Hospital, Saskatoon, on November 
20, 1957.
Methods of Investigation Employed
1. Complete routine examination of blood 
and urine.
2. Determination of serum electrolyte levels 
and establishment of a glucose tolerance curve.
3. Intravenous pyelogram and radiographs 
of kidney, ureters and bladder.
4. Radiological investigation of chest and
skull with emphasis on appearance of sella 
turcica.
5. Pelvic examination under anaesthesia.
6. Estimation of hormone levels in the urine; 
17-ketosteroids and aldosterone; cortisone sup­
pression and Allen tests.
7. Presacral (C 0 2) insufflation with plani- 
grams.
8. Electrocardiogram.
Laboratory Remits
Haemoglobin 13.02 g. %; white blood cells 
8800 per c.mm. with normal differential count; 
erythrocyte sedimentation rate 19 m m ./hour 
( W estergren). Urinalysis was negative for 
albumin and sugar; specific gravity 1.018; 
microscopic examination was negative. Other 
values included: nonprotein nitrogen level 
17.5 mg. %; fasting blood sugar 84 mg. %; 
glucose tolerance curve, normal; serum chlor­
ides 632 mg. % as NaCl (108 m E q ./l.) ; serum 
sodium 148 m Eq./l.; bleeding and clotting 
times were normal. Capillary fragility was 
normal but the patient had a positive Trous­
seau’s sign which was noted while the test 
for capillary fragility was in progress. Clot 
retraction was normal and the Mantoux test 
was negative. The 17-ketosteroids were esti­
mated at 31.7 mg. per 24 hour urine specimen. 
W e were unable to obtain aldosterone levels 
since the facilities for such an assay were not 
available to us.
Radiological Findings
Chest radiograph revealed clear lung fields. 
The heart was normal in size and configura­
tion. Films of the skull showed a normal 
sella turcica. A scout film of the abdomen 
was normal and an I.V.P. showed good and 
prompt excretion of the dye from both kidneys. 
No masses could be identified.
Further Investigation
During a pelvic examination performed 
under anaesthesia, the uterus was noted to be 
normal in size, both ovaries were palpated and 
found to be of normal size, and no masses 
could be felt. Once again the considerably 
enlarged clitoris with a pseudo-prepuce was 
noted.
At this time we felt that on the evidence 
available a diagnosis of Cushing’s disease or 
Stein-Leventhal syndrome could be ruled out. 
W e thought that the pathological lesion in this 
patient was connected with one or both adrenal 
glands. To rule out adrenal hyperplasia, a 
cortisone suppression test was performed with
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Fig. 1.—Variations in 
suppression test.
the daily administration of 30 mg. of predni­
sone for five days. Twenty-four hour urine 
specimens were collected for five consecutive 
days. Results are shown in Fig. 1. Fractiona­
tion into alpha and beta portions done on 
specimen 2 was as follows:
Alpha fraction 17.4 mg. per 24 hour 
specimen.
Beta fraction 1.5 mg. per 24 hour 
specimen.
The Allen test for dehydroepiandrosterone was 
negative. Because there was no appreciable 
fall in 17-ketosteroids during the suppression 
test and 'because the Allen test was negative, 
it appeared that we were dealing with an 
adrenal tumour that probably was benign. A 
presacral retroperitoneal insufflation of C 0 2 
(Fig. 2) was done on December 7, 1957, and 
showed a rounded density measuring 6.5 x 4 
cm. above the upper pole of the left kidney. 
The right adrenal gland appeared normal. 
It is also interesting to note that at this time 
a 12 lead E.C.G. showed definite abnormalities, 
in that the ST segment was sagging in leads 
II, III, AVF, V I, V2, V3. The T wave was of 
low voltage and diphasic in II, AVF, V I, V2, 
and V3 and inverted in III. The internist in­
terpreted this as being consistent with coronary 
artery disease.
A preoperative diagnosis of left adrenal 
adenoma was made and the patient prepared 
for operation.
Preoperative care. — Most patients with 
adrenal carcinoma that come to operation may 
suffer from acute adrenal insufficiency because
Fig. 2.—Presacral retroperitoneal insufflation of 
carbon dioxide outlining a rounded density above 
the upper pole of the left kidney.
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the contralateral adrenal is usually depressed 
owing to excess corticoid secretion from the 
carcinoma. This is true in Cushing’s syndrome. 
We felt that our case was a mixed type and 
that she therefore, should be protected from 
possible Addisonian crisis following removal of 
the tumour. Thus the following program was 
adopted.
C O R TISO N E G IV EN  B E F O R E , D URIN G  AND A F T E R  
U N IL A T E R A L  A D R E N A L E C T O M Y :
Preoperatively  (one and one-half days) 
Cortisone 50 mg. i.m.-q.6.h. x 6 doses
During operation
Hydrocortisone sodium succinate (Solu-cortef) 
150 mg. i.v.
Postoperatively
Cortisone 50 mg. i.m.-q.6.h. x 8 doses
Cortisone 50 mg. i.m.-q.8.h. x 9 doses
Cortisone 50 mg. i.m .-q.l2.h. x 2 doses 
Cortisone 50 mg. i.m. daily x 3 doses
Cortisone 25 mg. i.m. daily x 3 doses
Operation
On December 11, the patient being anaes­
thetized with sodium thiopental plus 0.1% 
succinylcholine chloride and nitrous oxide and 
oxygen by endotracheal intubation, a curving 
incision was made about half an inch above the 
umbilicus, extending upwards, laterally and 
posteriorly along the line of the ninth left 
intercostal space. The peritoneal cavity was 
opened and the right adrenal gland on pal­
pation appeared normal in size. Both ovaries 
were normal. No lesion was noted within the 
abdominal cavity.
The incision was then extended upwards 
through the subcostal margin along the ninth 
intercostal space. The diaphragm was then 
split from in front posteriorly for about six 
inches. Immediately posterior to the spleen the 
left kidney could be felt; but quite separate 
and movable above the kidney was a tumour 
which was about 3 in. x 2 in. The peritoneum 
over the tumour was incised and the tumour 
was mobilized down to its pedicle. Vessels 
entered the gland from three directions; they 
were separately divided and tied. The tumour 
was easily removed. An intercostal drain was 
brought out through the eighth space in the 
mid axillary line.
Pathology
Gross description. — The 58 g. roughly 
spherical capsulated tumour was approximately 
4 cm. in diameter (Figs. 3, 4, 5  and 6 ) . 
Its cut surface was variegated pale brown
Fig. 3.—Tumour weighed 65 g. and was ap­
parently encapsulated but close inspection reveals 
small capsular defects.
and yellow, and divided into lobules ranging 
in size from 2.5 cm. downwards. The blood 
supply was contained in a leash of tiny vessels 
which spread across the surface of the tumour 
before penetrating its capsule.
Microscopic description. — On section the 
tumour was seen to be composed of cords 
and clusters of cells in a scanty stroma with 
many sinusoidal vessels. There were several 
areas of haemorrhagic necrosis. The tumour was 
surrounded by a thin collagenous capsule 
infiltrated by tumour cells in several places. 
The infiltrating cells mostly lay in small cords 
compressed by the capsular tissue but in a 
few places they appeared to lie in lymph 
spaces. Sections of the vascular pedicle showed 
that the accompanying fibro-fatty tissue was
Fig. 4.—‘Cut surface lobulated. Dark red haemor­
rhagic areas, orange areas of degeneration. Tumour 
tissue is brown.
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Fig. 5.—The tumour has broken through the capsule. This is the hallmark of malignancy (X 740).
infiltrated by the tumour. Individually, the 
cells showed considerable morphological varia­
tions. While most had fairly well defined pale 
granular cytoplasm and a round vesicular 
nucleus, giant forms, some of which contained 
several nuclei or large irregular nuclei were 
common. Elsewhere the cytoplasm was dark 
and less plentiful and the nuclei were some­
what pyknotic. Mitoses were fairly frequent. 
Many groups of cells contained sudanophilic 
granules. Sections of chromated material failed 
to demonstrate any brown pigment. The histo­
logical diagnosis was adenocarcinoma of 
adrenal cortex.
Postoperative Course
The immediate postoperative course was 
uneventful. Blood pressure remained constant 
at 160/110. On the third postoperative day 
the serum sodium was normal but the serum 
potassium was low at 2.8 mEq./l. The patient 
was given potassium chloride 10 grains (0.6 
g.) q.i.d. and the potassium level rose subse­
quently to 4.6 mEq./l. Three weeks after 
operation blood pressure was 130/90 and 
17-ketosteroids were 6.8 mg. per 24 hour urine 
specimen. During the following months her
breasts increased in size and there was less 
hair growth on the face and limbs. A normal 
menstrual period occurred from January 20 to 
January 24. In the subsequent months she 
remained free from headaches, her appear­
ance was definitely more feminine, she was 
able to sing high notes once again and had 
regained a normal interest in the opposite 
sex. An electrocardiogram taken on January 
18, 1958, was normal. She was followed by the 
Saskatoon Cancer Clinic, her last visit being 
in August 1958, at which time a chest radio­
graph showed no intrapulmonary or bony 
metastases. She was otherwise in fairly good 
health. Subsequently the patient moved to 
British Columbia to resume school teaching.
This paper was ready for publication 
when we received a communication from 
Drs. B. K. M acK ay and O. A. W eir8 of the 
Irving C linic in Kamloops, B.C . A brief 
summary of their findings may be of 
interest.
On February 3, 1959 this patient reported 
to the Clinic with a recurrence of frequent 
headaches associated with depressed states
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which tended to alternate with excessively 
high spirits. Once again she was tiring easily 
and had frequency particularly at night. Her 
periods were regular but becoming increasingly 
heavy. On two examinations blood pressure 
was noted to be 170/120. She was admitted to 
hospital in Kamloops on February 6 for a 
biochemical, radiological and clinical evalua­
tion of her condition. Physical examination was 
negative except for the blood pressure 170/120, 
some masculine distribution of hair on the 
abdomen and persisting clitoral enlargement. 
A provisional diagnosis of metastatic adrenal 
adenocarcinoma was made at the time. The 
level of 17-ketosteroids was then 14.6 mg./24 
hours, and it was not felt that there was suffi­
cient evidence to subject her to any radical 
procedure.
On October 21, 1959, she was readmitted 
with a blood pressure of 250/140. Her hir­
sutism had increased markedly, her voice had 
deepened, amenorrhoea, physical weakness and 
mental depression had recurred. At this time 
the 17-ketosteroids were returned at a level 
of 143 mg./24 hour and the 17-hydroxy corti­
costeroids at 46 mg./24 hour specimen. Serum
chlorides were elevated to 118 mEq./l. and 
C 0 2 combining power was 35 mEq./l. Serum 
sodium and potassium levels were normal. She 
was readmitted to the Royal Inlands Hospital, 
Kamloops, on November 28, 1959 for adrenal­
ectomy.
Operation was carried out through a midline 
upper abdominal incision for the purpose of 
exploring the entire abdomen. Everything in 
the abdomen appeared normal except for a 
recurrent tumour in the left adrenal region. 
A mass, 12 cm. in height and 4 to 6 cm. in 
width was removed. At the beginning of the 
operation the patient’s blood pressure had been 
180-190/110-130; at the end of the procedure 
it was 135/90.
We saw her again on December 19, 1959. 
At this time she stated she was feeling very 
well, was having no headaches, her strength 
was returning and she did not tire so easily. 
Her skin looked quite feminine with none of 
the coarseness with which it first presented. 
She was referred again to the Saskatoon Cancer 
Clinic for cobalt 60 therapy to the left adrenal 
region, which is being carried out at the time 
of writing.
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C o m m e n t
Adrenocortical carcinoma is generally 
considered to be a highly malignant and 
rapidly invasive tumour. The only treat­
ment is surgical removal before it metas­
tasizes. Local recurrence is common. Cases 
are recorded with three and four opera­
tions. Early diagnosis is not possible unless 
hormonal changes are present. This case 
is interesting because of the unusual finding 
of true virilism associated with hyperaldos­
teronism.
Su m m a r y
The clinical syndromes associated with 
malfunction of the adrenal cortex in post- 
pubertal cases are listed.
Brief reference is made of literature 
pertaining to adrenal carcinoma.
A series of 17 cases of adrenal carcinoma 
seen at the Saskatoon and Regina Cancer 
Clinics between 1934 and 1959 is reviewed.
A method of diagnosis of adrenal car­
cinoma is noted.
A case of a woman, aged 22 years, with 
an adrenal carcinoma presenting as a 
“mixed” type of syndrome is described.
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R esume
Cet article rapporte 1’histoire du cas d’une jeune 
fille de 22 ans, maitresse d’ecole, qui fut vue en 
consultation pour la premiere fois pour des maux 
de tete localises dans les regions frontales et occi- 
pitales, survenant principalement la nuit. Des 
nausees apparaissaient aussi de temps a autre, 
ainsi que des vomissements; depuis quelques mois, 
la malade avait remarque une augmentation de la 
pilosite de sa figure, de ses membres et de son 
ventre. Peu apres, sa voix changea, sa libido 
regressa, ses seins diminuerent de volume, une 
fatigue generale apparut. A l’examen physique, 
on ne notait lien de particulier, si ce n’est une 
pilosite de type masculin, et, du point de vue 
genital, une hypertrophie clitoridienne. Les 
epreuves radiologiques (poumons, film a vide de 
l’abdomen, pyelographie endoveineuse) £taient 
normales. De meme, la radiographie du crane ne 
montra aucune anomalie de la selle turcique. 
Ceci, avec divers examens de laboratoire, fit 
penser a une hypertrophie surrenalienne; un test 
de suppression a la cortisone fut effectue, qui ne 
montra aucune chute des 17-cetosteroi'des; un test 
d’Allen pour la dehydroepiandrosterone fut negatif. 
On pratiqua alors une radiographie apres insuffla­
tion retroperitoneale, qui mit en evidence une 
opacite arrondie de 6.5 x 4 cm. au pole superieur 
du rein gauche.
Le diagnostic d’adenome surrenal gauche fut 
done pose. Apres un traitement preparatoire hor­
monal (destine a pallier l’insuffisance secretaire 
contra-laterale), la malade fut operee: on trouva 
une tumeur surrenalienne qui fut enlevee. II s’agis- 
sait, du point de vue anatomo-pathologique, d’un 
adenocarcinome du cortex surrenal. En ce qui 
concerne les suites post-operatoires, la patiente ne 
presenta dans l’immediat rien de special; elle fut 
par la suite grandement amelioree; malheureuse- 
ment, deux ans plus tard, une recidive se fit.
A cette histoire de cas, les auteurs joignent une 
mise au point de la question: classification des 
tumeurs surrenaliennes, syndromes cliniques, revue 
de la litterature, traitement.
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T H E  F L E X U R E  SY N D R O M E:
R E L A T IO N SH IP  O F  B O W E L  A N GU LA TIO N  T O  O B S T R U C T IO N 0
W. R. GHENT, M.D., C.M., F.R .C .S.[C],t Kingston, Ont.
T h e  purpose of this paper is to present 
two cases of perforated caecum and to offer 
a mechanical cause for the so-called “spon­
taneous” perforations of the caecum. A 
name for this syndrome is suggested.
The first case is that of a 78 year old white 
woman who fell down the cellar steps on 
July 23, 1956. Following this she noticed 
increasing pain in her left chest and haemo­
ptysis. She was admitted to the Hotel-Dieu 
Hospital, Kingston, on July 24, 1956. Radio­
graphs of her chest showed fractures of the 
left sixth, seventh and eighth ribs in the mid- 
axillary line and of her 11th rib posteriorly. 
It was noted that her stomach was grossly 
distended with gas.
On July 25 and 26 abdominal distension 
increased, bowel movements and flatus were 
absent, and vomiting had occurred. On July 
27 a Levine tube was inserted and continuous 
suction was maintained until the evening of 
July 30, 1956. Vomiting recurred at about 
9 p.m. on July 30, and the tube was reinserted. 
Severe right lower quadrant pain started at 
1 a.m. the following morning, July 31, eight 
days after injury.
We first saw the patient at 4 a.m. on July 
31, and at this stage she presented a grossly 
distended, rigid abdomen, with signs of free 
air in the peritoneal cavity. The point of 
maximum tenderness was over the right lower 
quadrant. Rectal examination revealed a 
ballooned rectum with tenderness high on 
the right side. The differential diagnosis 
entertained included a perforated duodenal 
ulcer, perforation of the caecum due to distal 
obstruction, or perforation of the small bowel 
due to trauma.
At laparotomy, a large perforation on the 
anterolateral surface of the caecum was found 
and, in addition it was noted that the ascend­
ing colon and the caecum were grossly dis­
tended. The bowel distal to the hepatic flexure 
was collapsed. The perforation was repaired, 
the right phrenicocolic ligament was divided 
and a cutaneous caecostomy was fashioned.
Postoperatively the patient developed a deep
“Presented at the Canadian Association of Clinical 
Surgeons, November 7, 1959. 
fFrom the Department of Surgery, Hotel-Dieu 
Hospital and Queen’s University, Kingston, Ontario.
thrombophlebitis in her left leg. Heparin 
therapy was instituted, and following this, 
she had a massive gastrointestinal haemor­
rhage. This was controlled by transfusion and 
cessation of anticoagulants. Bowel function 
was restored ten days following her laparotomy 
and the caecostomy was closed surgically five 
weeks after the original operation. Her pro­
gress since then has been unremarkable.
The second case is that of an obese 67 year 
old white man. On April 12, 1959, this man 
suffered an attack of syncope after a severe 
coughing spell. In falling, he injured his back. 
He was admitted to the Hotel-Dieu Hospital 
on April 17 complaining of severe pain in his 
lower back, and constipation. Radiographs 
taken on admission showed evidence of a 
comminuted fracture of the body of L I . 
During the next three days he continued to 
complain of constipation and back pain. The 
constipation was only partially relieved by 
enemas. It was noted that his abdomen re­
mained distended.
On the evening of April 20, 1959, the 
patient was nauseated and at about 2 a.m. 
on April 21 he experienced sudden severe 
right lower quadrant pain. This continued 
until we saw the patient at 8 a.m. on April 21, 
nine days following injury. At this time the 
patient’s abdomen was huge, partly due to 
distension and partly due to obesity. Bowel 
sounds were absent and marked rigidity was 
present in the right lower quadrant. Rebound 
tenderness was referred to this area. Signs 
of free air were present. Radiographs of the 
abdomen confirmed the presence of a large 
amount of free gas and revealed a grossly 
distended transverse colon (Figs. 1 and 2 ) .
A diagnosis of a splenic flexure syndrome 
with perforation of the caecum was made and 
this was confirmed at laparotomy, when a 
large perforation in the anteromedial wall 
of the caecum was found. The caecum was 
collapsed but showed evidence of its pre­
vious gross dilatation. The transverse colon 
still presented gross dilatation and this ceased 
abruptly at the splenic flexure. The descend­
ing colon was contracted. The peritoneal cavity 
contained about two quarts of liquid faeces 
which were removed with suction. The per­
foration was repaired and a catheter type 
caecostomy fashioned. This method was chosen
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Fig. 1.—Radiograph of Case 2 showing gross 
distension of transverse colon.
because the thickness of the abdominal wall 
precluded a cutaneous esecostomy. The obesity 
and distension also prevented incision of the 
left phrenicocolic ligament.
Postoperatively this patient did not do as 
well as expected. He required digitalization 
for an irregular cardiac rhythm and he suffered 
an evisceration on his fourth postoperative 
day. This complication was repaired without 
incident. However, his course was steadily 
downwards and he died on May 2. During 
this time, in spite of all efforts, we did not 
consider that his cascostomy functioned ade­
quately.
At post-mortem, severe dilatation of the 
terminal small bowel, ascending colon, and 
transverse colon was noted and the cause of 
death was thought to be due to persistent 
paralytic ileus.
D iscussion
Perforations of the caecum secondary to 
obstructions and trauma have been recog­
nized since 1880 when first reported by 
Heschl.1 Since that time this complication 
has been well documented and a mortality 
rate established that varies between 35%,2 
and 72%.3 Periodically reports have ap­
peared suggesting that spontaneous per­
foration of the caecum can occur in paralytic 
ileus.4, 8 It is this latter group of cases that 
interests us and on review of the published
Fig. 2 .—Radiograph of Case 2 in lateral decubitus showing a large amount of free air.
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Fig. 3.—Possible peritoneal fixations of the colon 
at the hepatic and splenic flexures.
reports, we find that these spontaneous 
perforations of the cascum are, indeed, 
cases of this new syndrome, ‘The Flexure 
Syndrome”.
To reconstruct the train of events in cases 
of this syndrome, the two cases cited previ­
ously can be regarded as classical. Para­
lytic ileus is induced by injury such as 
fractured ribs or fractured spine, or by 
disease such as herpes zoster. During the 
paralytic stage, gas accumulates through­
out the gastrointestinal tract. There is a 
functional gradient from above downwards 
in the gastrointestinal tract. Thus, in 
recovery from a paralytic ileus, the stomach 
begins to function first and so on down 
the small bowel until finally, the colon re­
gains its lost contractility.
However, as contraction returns large 
amounts of gas, swallowed air, and fluid 
are forced through the small bowel and 
emptied into the low pressure caecal reser­
voir. If the cascum and ascending colon 
have not regained their contractility, they 
will distend and as they become distended, 
all hope of normal contractility is lost. The 
stage is now set for the development of 
the syndrome and this can occur at the 
hepatic or splenic flexure.
The colon can be fixed to the posterior 
abdominal wall at the hepatic flexure and 
at the splenic flexure by the right and 
left phrenicocolic ligaments (Fig. 3 ). The 
accompanying diagrams show the sequence
of events at the hepatic flexure. As the 
cascum and ascending colon distend the 
angle between the limbs of the colon is 
decreased. In addition, the ascending colon 
rotates clockwise and further decreases the 
angle. Once the critical angle has been 
reached, the initial benign paralytic ileus 
has become a mechanically complete large 
bowel obstruction (Figs. 4, 5, 6 and 7 ).
The amount of gas involved in this 
process may be great but the pressures are 
relatively low. The eascal rupture pressure 
is in the range of 80 mm. Hg.2 The caecum 
ruptures along its anterior surface and this 
mechanism is an actual perforation of the 
mucosa preceded by a diastasis of the 
muscle fibres.® Rack6 has commented upon 
the fact that the caecum usually remains 
distended in spite of perforation. This has 
not been confirmed by radiographs shown 
above. A competent ileo-cascal valve is not 
a prerequisite for the development of this 
condition as is borne out by our second 
case. To recapitulate, the factors necessary 
for this syndrome are (1 ) the presence of 
a rather tight phrenicocolic ligament, (2 ) 
an untreated paralytic ileus.
Diagnosis
The diagnosis of the condition is apparent 
if the condition is kept in mind. A patient 
with paralytic ileus who has begun to re­
cover sufficiently to have bowel sounds is 
suddenly seized with severe pain in the 
right lower quadrant. Radiographs reveal 
gross distension of the caecum and ascend­
ing colon, or the caecum, ascending colon 
and transverse colon, with or without free 
gas.
T reatment
The treatment of the condition can be 
divided into three phases. These include 
(1 ) Prevention; (2) Treatment before rup­
ture; (3 ) Treatment after rupture.
1. Prevention .—The reason that more 
of these cases do not occur is that active 
treatment of paralytic ileus is the rule 
rather than the exception. If, following para­
lytic ileus, the Levine tube is left in place 
until the patient is passing flatus and/or 
feces, there will be no reason to fear this 
complication. If the Levine tube is removed
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as soon as bowel sounds are 
heard, the patient runs the 
risk of developing a flexure 
syndrome.
2. Treatment before rup­
ture. — It has been shown 
by Wangensteen and by 
others that the caecum is 
the weakest point in the 
gastrointestinal tract. The 
caecum is not capable of 
hypertrophy in the face of 
chronic obstruction. The 
only accommodation is di­
latation. The caecal rupture 
pressure is about 80 mm.
Hg as compared to the 230 
mm. for the small bowel.
Davis and Lowman7 
have been able to prove 
that the critical size of 
caecal distension is 9 cm. 
as measured from the gase­
ous shadow on the radio- 
g r a p h .  Any dilatation 
greater than this is fraught 
with danger. With these 
facts to hand, the presence 
of caecal distension of 9 
cm. or more suggests that 
laparotomy and caecostomy 
should be carried out 
straight away.
At laparotomy the of­
fending phrenicocolic liga­
ment is divided and the 
flexure freed. In addition, a 
caecostomy must be estab­
lished to provide continu­
ous deflation of the caecum. It is imperative 
that the caecostomy be fashioned to provide 
complete deflation and this can be accom­
plished by suturing the bowel wall to the 
skin after providing a liberal stoma. Fail­
ure to take this precaution resulted in 
tragedy in our second case. If the patient’s 
condition is precarious, caecostomy alone 
is the treatment of choice, fully realizing 
that the causative lesion is still intact. How­
ever, with the safety valve preventing 
colonic distension, the contractility of the 
large gut can be regained in safety.
3. Treatment after rupture.—The mortal­
ity rate of untreated caecal perforations
Figs. 4, 5, 6 and 7.—Diagrams illustrating the flexure syndrome 
at the hepatic flexure. The progressive dilatation of the caecum and 
ascending colon with perforation is shown.
approaches 100%; even with repair, the 
reported mortality rate varies from 35% 
to 12% ? '3
The treatment of the flexure syndrome 
is the same whether or not the caecum 
has become perforated. If there is a perfora­
tion it is closed and a cutaneous caecostomy 
is fashioned. If the patient’s condition per­
mits, the offending flexure or peritoneal fold 
is incised and freed (Figs. 8 and 9 ). It 
is unwise to use the perforation as the 
caecostomy.
The mechanics involved in the acute 
angulation obstruction of the small bowel 
have been recognized for some time. We
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Fig. 8.—Incision of the phrenicocolic ligament 
and the closure of the perforation.
believe that the same mechanics can be 
applied to the large bowel when at any 
location an angulation is produced and 
maintained by a peritoneal fold. In the 
foregoing discussion, we have been primar­
ily interested in the hepatic and splenic 
flexure. We are convinced that the same 
syndrome can involve the proximal or 
distal end of the sigmoid colon. A report 
entitled “Spontaneous perforation of the 
caecum without mechanical obstruction”,8 
seems to confirm this impression.
Su m m ar y
We have presented two cases of caeca] 
perforation due to the flexure syndrome. 
The etiology, diagnosis, and treatment have 
been reviewed. We believe this to be a 
hitherto unrecognized nosological entity.
Fig. 9.—Operative approach and repair of 
hepatic flexure syndrome.
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Resu m e
Periodiquement des rapports sont publies au 
sujet de perforations spontanees du caecum au 
cours d’un etat d’ileus paralytique. L’auteur pense 
qu’il s’agit la d’un mecanisme pathologique par- 
ticulier pour lequel il propose le nom de “flexure 
syndrome”. Ce syndrome peut etre explique de la 
facon suivante.
Une blessure quelconque (une fracture de 
cotes ou de la colonne vertebrale par exemple) en- 
traine comme complication un etat d’ileus para­
lytique, au cours duquel des gaz sont accumules 
dans le gros intestin et le tractus gastro-intestinal. 
Lorsque la paralysie cede, l’estomac reprend le 
premier ses mouvements peristaltiques, suivi de 
haut en bas par le grele, puis par le colon; par 
consequent, les gaz et les liquides contenus dans 
l’estomac et le grele vont etre forces dans le 
caecum avant que les colons aient repris leur 
activite nonnale, ce qui entrainera la dilatation 
de ces derniers. Du fait de la fixation du colon 
ascendant a la paroi posterieure, cette dilatation 
aboutira a la diminution de l’angle hepatique et 
de Tangle splenique: a un certain degre, 1’ileus 
paralytique sera transforme en une obstruction 
mecanique. C’est alors que le caecum, qui ne peut 
supporter qu’une pression de 80 mm. de mercure 
est susceptible de se rupturer, le plus souvent sur 
sa face anterieure. En resume, deux facteurs sont 
necessaires pour Tinstallation de ce “flexure syn­
drome”: (a ) l’existence d’un ligament colico-
phrenique serre; et (b ) un etat d’ileus paralytique.
Le traitement de ce syndrome consistera en une 
cascostomie, accompagnee d’une levee de l’obstacle 
(section du ligament phrenicocolique), si l’etat 
general du patient le permet.
Deux cas de ce genre sont presentes et discutes.
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BENIGN GASTRIC TUMOURS OF NONEPITHELIAL ORIGIN 
REPORT OF THREE CASES
JEAN COUTURE, M.D., F.R.C.S.[C], F.A.C.S.,** Quebec
A ltho ugh  benign gastric tumours constitute 
only 2% of all gastric neoplasms, they have 
a definite clinical importance. Their interest 
is based upon the three following points:
1. The serious complications to which 
they give rise, especially gastrointestinal 
haemorrhages.
2. The possibility of malignant degenera­
tion.
3. Their prominence in the differential 
diagnosis of cancer.
In this paper, nonepithelial benign 
tumours originating from the gastric wall 
will be discussed, namely those arising from 
muscle, connective tissue, nerves, fatty 
tissue, blood vessels and lymphoid tissue. 
It is estimated that at least 60% of benign 
tumours of the stomach are nonepithelial. 
This figure is given by Minnes and 
Geschickter from a study of 931 cases.1
Classification of these neoplasms has 
been unsatisfactory and has consisted 
mostly of a listing of tumours without any 
attempt to group them under any definite 
heading. Such an enumeration is found in 
a review of the world literature by Palmer, 
quoted by Hudson and Richardson2 in 
1951, in which he reports 1605 benign 
gastric tumours. A more rational classifica­
tion, proposed by France and Brines,3 is 
based on the cell type and tissue of origin 
with the assumption that all these tumours 
are of mesenchymal origin. However, 
schwannomas are derived from the ecto­
derm but have to be included here because 
of their frequency.
The clinical behaviour of these tumours 
depends very much upon their stage of 
development and their location in the 
stomach. At first, very vague digestive 
symptoms may be expected, associated with 
dyspepsia and epigastric pains. If the 
tumour is in the prepyloric region, signs of 
pyloric obstruction develop early in the 
disease. These tumours arise from any part 
of the stomach and tend to be spherical;
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when they attain fairly large dimensions, 
ulceration of the mucosa by pressure 
necrosis gives rise to bleeding. Very serious 
haemorrhage may result from a vascular 
tumour. Not infrequently an unexplained 
anaemia may be the first manifestation.
In a large percentage of cases a mass 
with regular outline can be felt. It is often 
so with very large subserous lesions de­
veloping outside the gastric lumen. Such 
a possibility should be kept in mind even 
when the barium meal is reported as nor­
mal. Ker4 described an unusual case in 
which a large pedunculated mobile leiomy­
oma of the lesser curvature had occupied 
the left hypochondrium and caused a 
partial volvulus of stomach.
Diagnosis of a tumour of the gastric wall 
is usually made by radiological examina­
tion or gastroscopy. In most cases it is 
reasonable to assume that a tumour is 
benign, although malignancy cannot be ex­
cluded. The type of lesion, however, can 
only be determined by histological exam­
ination.
Because of lack of specific symptoms, 
diagnosis is often delayed until such com­
plications as gastrointestinal haemorrhages, 
or obstruction from a well-developed lesion 
draw the surgeon’s attention. For the same 
reason, on account of their silent course, 
one benign gastric tumour may be en­
countered per one thousand autopsies. The 
three cases reported below illustrate the 
various clinical pictures presented by these 
tumours.
Case 1.—The patient was a 77 year old, 
obese man, admitted to our hospital in a state 
of shock after an acute episode of substernal 
pain, restlessness and dyspnoea. Symptoms 
had been present for only one hour before 
admission. A diagnosis of coronary thrombosis 
was made and the patient was placed in an 
oxygen tent and given cardiac stimulants. 
His past history was entirely free of any 
cardiac trouble or gastrointestinal disease. He 
died two hours after admission. At autopsy 
there was a recent myocardial infarct with 
extensive atherosclerotic deposits in the coron-
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ary vessels and the aorta. On the greater 
curvature of the stomach, near the cardia, a 
large tumour about 6 cm. in diameter, originat­
ing in the submucosa protruded in the lumen 
of the stomach. There was a small central 
area of ulceration but no signs of recent bleed­
ing. The cut section revealed a hard whitish 
and homogeneous mass. Histological examina­
tion showed it to be a benign leiomyoma.
C ase 2.—This 25 year old woman had 
repeated bouts of haematemesis and had passed 
tarry stools two months before admission to 
hospital. The last bleeding episode had been 
so severe that the patient had required several 
blood transfusions. Five years before, a hypo­
chromic anaemia had been diagnosed and had 
failed to respond to medical treatment. A 
barium meal done in another hospital was 
reported as normal. Upon admission to our 
hospital, a search for a possible blood dys- 
crasia seemed indicated in view of the fact 
that the patient had shown bleeding tendencies 
during her menstrual cycle, frequent nose 
bleeds and easy bruising. Laboratory tests 
were normal but the Rumpel-Leede (tourni­
quet) test was positive. The few digestive 
complaints elicited from that patient consisted 
mainly of heartburn and epigastric fullness. 
Examination of the abdomen showed some 
guarding in the upper epigastric region but 
no definite mass was palpated although the 
area appeared to be tender.
Another barium meal revealed the presence 
of a mass interposed between the fundus and 
the diaphragm. An ulcerated patch 2.5 cm. 
in diameter was seen in the central portion 
of the mass; the radiological appearance was 
that of “uterine cervix” , characteristic of an 
ulcerated benign gastric tumour (Fig. 1 ).
At operation it was discovered that the 
tumour had caused an important reaction in 
the mesentery where several lymph nodes 
were felt. The mass was well encapsulated and 
measured 7 cm. in diameter; the mucosa was 
normal over the lesion except in the centre 
where a 2 cm. ulcer was present (Fig. 2 ). 
The cut section showed a homogeneous pre­
dominantly yellowish tumour. Microscopically 
it was a typical schwannoma (Fig. 3 ). A high 
(almost total) gastrectomy was performed and 
continuity re-established by gastroduodenos- 
tomy. Postoperative course was satisfactory 
and except for a mild dumping syndrome 
the patient is very well two years after.
C ase 3.—A man of 45 years was admitted 
to hospital with a three month history of 
epigastric pain. He had no nausea or vomiting
Fig. 1.—Radiological study showing a very large 
tumour in the upper third of the stomach with 
an ulcerated patch giving the appearance of 
“uterine cervix” .
and his symptoms seemed at their worst one 
hour after meals. Seven years earlier he had 
experienced a similar episode and, after radio­
logical examination of his stomach, had been 
told that he suffered from duodenal ulcer. He 
was treated accordingly with a fair result al­
though he had sustained occasional recurrences 
of his pains. Medication and diet were not very 
effective in relieving his distress. A repeat 
barium meal disclosed a very mobile and
Fig. 2.—Cut surface of the specimen resected 
in Cass 2. Note central area of ulceration.
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Fig. 3.—High power view showing the typical fusiform cells of a schwannoma.
smooth tumour of the prepyloric region on the 
lesser curvature (Fig. 4 ). It seemed to origin­
ate from the submucosa; peristaltic waves were 
not interrupted by its presence. Our radiologist 
made a diagnosis of leiomyoma or lipoma of 
the stomach. Gastroscopic examination showed 
a normal mucosa in the prepyloric region 
without any sign of tumour.
A gastrotomy was done in the prepyloric 
region and the tumour removed after incising 
the mucosa of the posterior wall of the 
stomach. It was a typical lipoma 3 cm. in its 
greatest diameter (Fig. 5 ) . When seen six 
weeks later this patient was completely well 
and had had no recurrence of his pains.
D iscu ssio n
Those three cases demonstrate very well 
the absence of specific symptoms of tu­
mours of the gastric wall. In  most cases, 
whatever symptoms may b e discovered, 
these are so vague that attention is not 
directed to the lesion until bleeding occurs. 
The m anagem ent of these lesions poses cer­
tain problems as it is often impossible to 
establish a diagnosis of benign or malignant 
lesion. A tumour which may appear benign 
to the radiologist and the gastroscopist,
may well prove malignant on histological 
examination. Furthermore, m a l i g n a n t  
changes are not always typical and it is 
sometimes difficult to make a clear-cut 
histological diagnosis. For these reasons 
subtotal gastrectomy would seem to be 
the best and safest way to treat those cases.
Fig. 4.—Barium meal showing the radiological 
appearance of a benign tumour in the prepyloric- 
region.
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Fig. 5.—Lipoma removed from the prepyloric 
region (numerals are in centimetres).
Should malignancy be suspected a dissec­
tion of the lymphatics is unnecessary as 
these tumours spread by the blood stream. 
In some instances when the tumour is 
easily accessible, as in the prepyloric region, 
a gastrotomy with local removal is per­
missible provided the lesion is obviously 
benign. Such was the last case presented, 
where there was no question about its 
benign nature, the lesion being a lipoma. 
Except for those cases, a subtotal gastrec­
tomy is generally the best treatment for 
benign nonepithelial gastric tumours.
Summary
Benign gastric tumours constitute only 
2% of all gastric neoplasms, and 60% of 
these are of nonepithelial origin. Because 
of the lack of specific symptoms, diagnosis 
of these tumours is often delayed until 
complications such as gastrointestinal 
haemorrhages, or obstruction from a well- 
developed lesion become manifest. One 
benign gastric tumour may be found per 
one thousand autopsies. After a brief 
clinical review, three cases are presented 
which illustrate the various symptoms and 
signs encountered in such instances.
Because of the difficulty in differentiating 
a benign from a malignant neoplasm, a 
subtotal gastrectomy should be done for 
nonepithelial gastric tumours except in rare 
cases when the lesion is easily accessible 
and obviously benign.
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Resume
Les tumeurs benignes de l’estomac constituent 
seulement 2%  de tous les neoplasmes gastriques 
et 60%  de ces tumeurs sont non-epitheliales. A 
cause de l’absence de symptomes specifiques, le 
diagnostic de ces tumeurs est souvent fait tardive- 
ment lorsque surviennent des complications impor- 
tantes telles que des hemorragies ou de l’obstruc- 
tion gastrique. Pour la meme raison, on trouve une 
tumeur benigne de l’estomac au cours de mille 
autopsies. Apres une revue clinique de la question, 
trois cas sont presentes qui illustrent bien les 
symptomes varies donnes par ces tumeurs.
Le premier patient est un homme de 77 ans 
qui est mort d’un accident cardiaque et chez qui 
on a trouve un volumineux leiomyome de l’estomac 
avec une ulceration centrale. Ce patient n’avait 
eu aucun symptome digestif.
Le deuxieme cas est celui d’une femme de 
25 ans admise a l’hopital a la suite d’hemorrhagies 
gastrointestinales repetees. Un transit digestif 
montre une tres grosse tumeur du tiers superieur 
de l’estomac. La guerison complete suit une 
gastrectomie. L ’histologie montre un schwannome 
typique.
Dans le troisieme cas, un homme de 45 ans est 
admis a l’hopital pour douleurs epigastriques; on 
avait deja porte a son egard un diagnostic d’ulcere 
duodenal. L’examen radiologique demontre un tu­
meur mobile et reguliere de la region prepylorique. 
A l’operation un lipome est enleve apres avoir 
ouvert la muqueuse de la paroi posterieure de 
1’estomac. Les douleurs epigastriques disparaissent 
definitivement apres 1’intervention.
Etant donne la difficulty qu’il y a de poser un 
diagnostic de tumeur benigne ou maligne, une 
gastrectomie sub-totale est conseillee pour une 
tumeur gastrique non-epitheliale, sauf dans cer­
tains cas particuliers quand la tumeur est facile a 
enlever et, de toute evidence, benigne.
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MEASUREMENT OF BRAIN CIRCULATION TIME BY 
RADIO-ACTIVE IODINATED ALBUMIN*
SYLVIA FEDORUK, M .A.t and WILLIAM FEINDEL, Montreal
Introduction
V ascular lesions of the brain are a 
frequent basis for neurological disability 
and stand third as a reported cause of 
death in Canada.1 The accurate anatomical 
diagnosis of some of these lesions by cere­
bral angiography has served as an impetus 
for devising neurosurgical approaches for 
treating intracranial haemorrhage, aneur­
ysms, arteriovenous anomalies, and occlu­
sions of major arteries supplying the brain. 
No satisfactory method has yet been de­
veloped, however, to assess regional 
changes in cerebral circulation produced 
by these lesions or by the various neuro­
surgical methods used to treat them.
As pointed out earlier by Moniz,6 cere­
bral angiography allows an estimation of 
the relative duration and distribution of 
radio-opaque media passing through the 
cerebral vessels. But even with a rapid 
succession of serial films this approach has 
limitations for quantitative studies which 
have been discussed in detail by Greitz.® 
These include the difficulty of defining 
an arterial zero-point and a venous end­
point; the fact that the internal jugular 
vein is rarely visualized so that carotid- 
jugular time cannot be estimated, and the 
variations in relation both to the amount of 
contrast medium used and the timing of its 
injection.
The indirect nitrous oxide method of 
Kety and Schmidt5 has been used to cal­
culate total intracranial blood flow over 
a 10 minute period. This method, however, 
is not applicable to the study of transient 
changes in brain circulation, since the
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circuit of blood through the brain occurs 
normally in a matter of seconds. Recently, 
the validity of the method has been ques­
tioned, particularly in the presence of 
pathological alterations of cerebral hemo­
dynamics.8
Over the past three years we have 
studied brain circulation times by using 
radiation detectors applied over the head 
and neck of patients during the intravas­
cular injection of radio-active iodinated 
(human) serum albumin (RISA) given 
before brain scanning. The method has 
provided useful information on the speed 
of blood flow through the brain under 
normal conditions and in patients with 
selected disorders of the cerebral circula­
tion.
Previous W ork
There are few references in the literature 
on the measurement of cerebral circula­
tion time using radio-active materials. In 
1929 Wolff and Blumgart,9 using radium C 
and a detector based on the Wilson cloud- 
chamber, found that the circulation time 
from the common carotid artery to the heart 
in the cat was six seconds. From this, they 
estimated that the brain circulation time 
was of the order of three seconds. They 
noted that (1) faster cerebral blood flow 
was associated with an increase in the 
systemic arterial pressure and (2 ) slower 
cerebral blood flow was associated with 
increased cerebrospinal fluid pressure.
In a study of cerebral blood flow in man, 
Nylin and Blomer7 in 1955 used erythro­
cytes labelled with thorium B for injection 
into the internal carotid artery. The two 
circulation graphs which they show indi­
cate times of eight and of 14 sec. from 
the carotid injection to the peak of radio­
activity measured in serial samples of blood 
drawn from the jugular bulb.
Greitz® in 1956 compared the circulation 
times as determined by rapid serial cerebral 
angiography with those obtained using a 
radio-active isotope. The determinations 
were made by two scintillation counters,
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Fig. 1.-Drawing to show the apparatus and sites of radio-isotope injection used in the 
present studies.
one detector being placed at the level of 
the jugular bulb and the second tangential 
to the surface of the head in the parietal 
region. I 131 in the form of sodium iodide 
diluted in isotonic saline was injected into 
the common carotid artery. The resultant 
traces revealed times of the order of six 
seconds from carotid artery to parietal 
veins and eight seconds from carotid artery 
to jugular veins, with considerable range 
on either side of these two values.
Crandall and Cassen2 used a single 
scintillation detector placed externally over 
the confluence of the dural sinuses and in­
jected radio-active iodinated albumin into 
the carotid artery. The carotid-torcular time 
was noted to range between five and nine 
seconds in the majority of the patients in 
their series. As in the study by Greitz, 
however, no correlation was reported by 
them between the speed of isotope circula­
tion and the types of intracranial lesions.
Method
The arrangement of the well-shielded 
scintillation detectors on the neck and head 
is shown in Fig. 1. The aperture of the 
collimator of the neck counter, consisting of 
a cylindrical hole one inch (2.54 cm.) in 
diameter and 1.75 in. (4.44 cm.) deep, was 
positioned over the carotid artery and in­
ternal jugular vein. This detector could
also “see” some of the cardiopulmonary 
circulation. The collimator of the detector 
which was positioned at various sites on 
the head had an aperture in the form of a 
cylindrical hole of one inch (2.54 cm.) in 
diameter and three inches (7.62 cm .) deep.
The pulses from the two detectors were 
channelled to two Berkeley scalers. For 
selected levels of 40, 100 or 200 counts, 
the scalers provided output pulses which 
were registered on a chart of a double pen 
Brush strip recorder running at a speed of 
2.5 cm. per second. The counting rate could 
be determined by measuring the time in­
terval between strip pulses. The resultant
Fig. 2.—Record from patient W.K. showing 
peaks of radio-activity from the neck and head 
detectors after intravenous injection of radio­
isotope.
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Fig. 3.—Comparison of normal curve ( solid line) 
with curve showing prolonged circulation time in 
patient with increased intracranial pressure 
(hatched line).
changes in counting rates with time were 
then plotted on graph paper.
The RISA was injected from a 1.0 ml. 
tuberculin syringe into an antecubital vein 
of the forearm or percutaneously into the 
common carotid artery. The time of injec­
tion was less than one second. Individual 
injections varied in dosage from 50 /xc to 
200 /j.c and in volume from 0.3 ml. to 1.0 
ml. The maximum dosage in any one 
patient was 400 /xc.
R esu lt s
Normal Circulation Time
Studies were made on 16 patients. The 
results on two patients were discarded 
because they were technically unsuccessful. 
Twenty-seven satisfactory curves for circu­
lation times were available for study. A 
sample chart is shown in Fig. 2. obtained 
after the intravenous injection of isotope 
into the right arm of patient W.K. Three 
peaks, noted by arrows, are present in the 
count rate recorded by the neck detector. 
The exact contribution from each of the 
various major vascular channels in the 
neck and head remains to be determined. 
For the sake of discussion, we have noted 
them as follows: peak 1 is attributed to 
the isotope passing through the major 
vessels of the cardiopulmonary circulation. 
This is referred to as the “heart” peak; 
peak 2 is attributed to the radio-active 
material passing up the four major arteries 
of the neck and is referred to as the 
“carotid” peak; peak 3 is due to the RISA 
passing downward in the neck veins and 
is referred to as the “jugular” peak.
The change in the count rate recorded 
by the detector over the right parietal 
region is shown by the lower curve. The 
peak on this curve occurs in time between 
peaks 2 and 3 of the neck counter and is 
referred to as the “brain” peak. With the 
isotope dosage and recorder speed in these 
examples, measurements of the peak maxi­
ma were expressed to the nearest half sec­
ond. In this patient the following times 
were obtained:
Heart to carotid 14 seconds 
Carotid to brain 3 
Heart to brain 17
Brain to jugular 6
Carotid to jugular 9
The results in seven other patients 
showed similar times for the various phases 
of the circulation (Table I-A). The diag­
nosis and the position of the two detectors 
are indicated. The carotid-jugular times 
ranged from 7 to 10 sec. with an average 
of 8.5 sec. for 12 determinations.
Slow Circulation Time 
In patient J.S. (Table I-B ), both the 
arterial and venous phases of the head 
circulation were prolonged. The total 
carotid-jugular time measured 15 sec. and 
in Fig. 3 the record is compared to a 
“normal” curve in patient H.F. At operation 
a large glioma of the right temporal lobe 
in the presence of greatly increased intra­
cranial pressure was disclosed.
Fig. 4.—Curve from patient R.R. whose slow 
carotid-jugular time may 'be ascribed to occlusion 
of the right carotid artery.
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TABLE I .— B r a in  C ir c u l a tio n  T im es  D e t e r m in e d  b y  R a d io iso to p e
(Times expressed in seconds) 
Heart to Carotid
Patient Diagnosis carotid to brain
B rain  to 
jugular
Carotid to 
jugular
Counter
placement
A. Normal time:
1. L.H. Basal ganglia cyst..................... 6 3 4 7 RC, TORC
2. W.K. ? Metastatic brain lesion......... 11 5 2 7 RC, RH
14 3 6 9 RC, RH
3. W.H. Right parietal glioma............... 8.5 4.5 4 8.5 RC, RH
8.5 5.5 3.5 9 RC, RH
4. E.W. Cerebral seizures....................... 12 5 4 9 RC, RH
13 5 3 8 RC, RH
5. W.C. Right parietal glioma............... 9 3 7 10 RC, RH
6. J.S. Left carotid stenosis................. 11.5 4 5 9 RC, LH
7. P.Q. Temporal lobe seizures............. 15 3 7 10 RC, RH
8. H.F. Right frontal glioma................. 8.5 4.5 4.5 9 LC, LH
Carotid
injection 3.8 3.4 7.2 LC, LH
B. Slow time:
9. J.S. Right temporal glioma............. 11 .5 8 7 15 RC, TORC
13 8 7 15 RC, ROCC
10. R.R. Right carotid occlusion............ 8 7 4.5 11.5 LC, RH
6.5 6.5 4 10.5 LC, LH
11. W.B. Right temporal glioma............. Carotid
injection
i (a) 2.3 5.7 8.0
(b) 5.5 5.4 10.9
ii (a) 3 8.3 11.3 Without neck
compression
(b) 5.7 8.5 14.2 With neck
compression
C. Rapid time:
12. A.J. Left fronto-parietal angioma. . . 12.5 — — — RC, LH
13. A.L. Left carotid-cavernous fistual. . 8 — — — LC, LH
8 — — — LC, RH
14. E.M. Frontal angioma........................ 6 4 3 7 RC, LF
6 4 3 10 LC, LH
4 6 8 14 LC, LH
6 5 8 13 LC, RH
RC—right carotid, LC—left carotid, RH—right side of head, LH—left side of head, TORC— 
torcular, OCC—occipital, LF—left frontal.
In another patient, R.R., who had oc­
clusion of the right carotid artery, the 
carotid-brain time was prolonged to give 
a total carotid-jugular time of 11.5 sec. 
(Fig. 4). A repeat injection with the 
detector over the normal side of the head 
gave a value of 10.5 sec.
Fast Circulation Time
In patient A.J., the carotid angiogram 
demonstrated a large arteriovenous an­
omaly in the central part of the left hemi­
sphere (Fig. 5). After intravenous injec­
tion of isotope, the maxima of the head 
and neck curves occurred almost simul­
taneously (Fig. 6) because of the rapid 
shunting of arterial blood into the venous 
circulation. Rapid brain circulation times 
were also found in patient A.L. who had 
a post-traumatic carotid cavernous fistula. 
In both these patients the third peak on
the neck curve occurred at 13 sec. after 
the arterial peak. This most likely repre­
sents the recirculation time rather than 
delayed venous time.
In patient E.M., with an arteriovenous 
communication related to an angiomatous 
malformation between the frontal lobes, 
the carotid-jugular times were moderately 
prolonged (Table I-C ). Because of the 
small size o f the angioma, the change in 
cerebral haemodynamics therefore seemed 
less significant, although the increased 
carotid-jugular time suggests a slowing of 
the venous blood through the remainder 
of the brain, as noted in rapid serial 
angiograms by Greitz.3
Intracarotid Injection Curves
Although the measurement of the heart- 
carotid and carotid-brain phases of the 
circulation time was of interest, the dilu-
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Fig. 5.—Carotid angiogram showing a large 
angioma in patient A,J. associated with rapid brain 
circulation time.
tion of the isotope in passage through the 
cardiopulmonary circulation reduced the 
sharpness of the peaks of radio-activity 
passing before the detectors. Sharper peaks 
were obtained when the isotope was in­
jected directly into the common carotid 
artery.
In patient H.F. the record following 
intravenous injection of the isotope in the 
right arm (Fig. 7) gives the usual triple 
peak in the neck curve, with the head peak 
coming between the carotid and the jugular 
peaks. Intracarotid injection in the same 
patient (Fig. 8) provided a sharp zero 
point and the maxima of the head and neck 
records are more clearly indicated. In addi­
tion, as compared to the intravenous in­
jection, a smaller dose of isotope was 
required to get a satisfactory record.
In another patient, intracarotid injection 
gave two distinct peaks of radio-activity
Fig. 6.—Circulation curve from the patient 
whose angiogram is shown in Fig. 5. Note co­
incidence of neck and head peaks.
Fig. 7.—Record from patient H.F. after intra­
venous injection of radio-isotope.
from each detector (Fig. 9). Injection dur­
ing manual compression of the neck for 
30 sec. gave an increase of over three 
seconds in the carotid-jugular time. This 
was mainly a delay of the jugular peaks, 
suggesting a slowing of the venous return 
from the head (Fig. 10). These results 
indicate that even transient changes in 
brain circulation times may be recorded by 
this method. Further study is required to 
define more exactly the regional vascular 
systems of the head and neck responsible 
for the various maxima in these graphs of 
radio-activity.
Improved Plotting of C irculation
Curves
In order to construct the graphs which 
have been illustrated above, tedious plot-
Fig. 8.—Record from patient H.F. after intra­
carotid injection.
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Fig. 9.—Record from patient W.B. after intra­
carotid injection.
ting of the pulse counts of radio-activity 
is necessary. Moreover, the graph is not 
obtained until after the experiment is com­
pleted and thus limits the modifications 
which could otherwise be carried out dur­
ing the serial injections. To overcome these 
disadvantages an electronic circuit has been 
designed for this study which integrates 
the pulse counts for periods of one-tenth 
and two-tenths of a second and indicates 
the intensity of radio-activity by the ampli­
tude of the pen sweeps on the strip record.
Fig. 10.—Comparison of curves from neck detec­
tor before (solid line) and during (hatched line) 
compression of the neck veins. Patient W.B.
The two types of record, both obtained 
from a single neck detector after intra­
carotid injection of isotope, are shown in 
Fig. 11. The vertical pips along the top 
line represent the usual method of regis­
tration. On the bottom strip is the record 
from the integrator. The intensity of radio­
activity is recorded as a histogram consist­
ing of sections of two-tenths of a second 
duration. These intervals are convenient for 
quick measurement of times between any 
two desired points. The carotid-jugular
i—i—i—rrTT Ti—i—r~!..~rrntrinri? w r
' /11 i1 /
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Fig. 11.—Strip record of radio-activity indicated as repetitive pips (upper line) and as 
a histogram derived from the Moody integrator circuit (lower line), after intracarotid injection 
of radio-isotope.
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interval in this patient measured two 
seconds, the extremely fast time being 
related to the arteriovenous shunting from 
the large angioma, as illustrated in Fig. 6.
S u m m a r y
The speed of blood flow through the 
brain has been measured by using multiple 
radiation detectors to time intravascular 
radio-iodine as it circulates through the 
neck and head.
Carotid-jugular times ranged from seven 
to 10 sec. with an average of 12 values 
at 8.5 sec.
Rapid circulation times were recorded 
in patients with arteriovenous shunts and 
slow times in patients with increased intra­
cranial pressure and carotid thrombosis.
The use of the method to record transient 
changes in cerebral circulation times is 
indicated by a record before and during 
compression of the neck veins.
Intracarotid injection of the isotope gave 
more accurate information for timing. The 
use of a rapid integrating circuit allows 
automatic plotting of curves based on the 
intensity of radio-activity during 0.1 and 
0.2 sec. intervals.
Radio-active iodinated (human) serum 
albumin has also been used for the deter­
mination of cardiac output (Huff et al.4) 
and blood volume. With appropriate de­
tector positioning and blood sampling this 
supplementary information could be ob­
tained with the same isotope injection used 
for brain circulation studies and brain 
scanning.
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R e su m e
Depuis plusieurs annees, les moyens de diagnos­
tic anatomique precis des lesions vasculaires cere- 
brales ont ete d’une aide precieuse pour la thera- 
peutique. Cependant, aucune methode vraiment 
satisfaisante n’a encore ete trouvee pour l’appre- 
ciation du courant sanguin circulant dans le 
cerveau.
C’est pourquoi, les auteurs ont etudie une tech­
nique, utilisant des substances radioactives, per- 
mettant d’estimer la vitesse du courant sanguin 
intracerebral; pour ce faire, on place dans la 
region du cou et sur la tete du patient des 
detecteurs a scintillation, et Ton injecte dans une 
veine de l’avant bras ou meme directement dans 
la carotide commune, un centimetre cube de sub­
stance radioactive(iode). On peut, par des en- 
registrements sur plusieurs canaux connaitre la 
vitesse circulatoire entre deux points. Les temps 
moyens trouves sont les suivants: de la carotide 
au cerveau 3 sec.; du cerveau a la veine jugulaire 
6 sec.; de la carotide a la jugulaire 9 sec.
Ces temps sont susceptibles de varier dans 
certaines circonstances pathologiques: par exemple, 
une diminution de ce temps se rencontre chez des 
patients porteurs de shunts arterio-veineux; il 
sera au contraire allonge chez des malades avant 
de l’hypertension intracranienne ou une thrombose 
carotidienne.
On congoit que, dans cette methode, l’equipe- 
ment electronique est de toute premiere impor­
tance: certains points a ce sujet sont exposes en 
detail dans le texte.
II faut enfin noter que la meme injection d’iode 
radioactif utilisee pour la determination du temps 
circulatoire cerebral, peut servir, avec un nombre 
d’enregistreurs suffisant, a determiner egalement 
le volume sanguin et le debit cardiaque en une 
seule operation.
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PRIMARY RETROPERITONEAL TUMOURS”
J. K. WYATT, M.D., F.R.C.S.[C] and L. N. McANINCH, M.D., F.R.C.S.[C], F.A.C.S.,t
London, Ont.
R etro perito n ea l  t u m o u r s  are often 
neglected in the differential diagnosis of an 
abdominal mass. As with other tumours, 
their successful management depends upon 
early detection and the application of well 
planned therapy. The author has reviewed 
31 cases of primary retroperitoneal tumour 
collected from the records of Westminster 
and Victoria Hospitals over a 10 year 
period. It should be stressed that these are 
primary tumours of retroperitoneal tissues 
and not tumours arising from the urinary 
tract, adrenals, pancreas or retroperitoneal 
portions of the digestive tract.
In 1932, Hansmann and Budd1 published 
an excellent paper on the histogenesis of 
primary retroperitoneal tumours, to which 
little has been added in the past 28 years.” 
They felt that these neoplasms arose from 
remnants of the embryonal urogenital ap­
paratus, thus accounting for the diversified 
histological structure of these tumours. In 
the present series it would appear that our 
classification (Table I) tends to support 
the less popular view2,3’ 8 that these neo­
plasms arise from the connective tissue and 
lymph nodes of the retroperitoneal area.
Thirty of 31 cases were malignant, an 
incidence of 97%, which is much higher 
than most reported series. This is in part 
explained by the fact that this series was 
collected from a radiotherapeutie centre 
and will tend to be weighed with malignant 
tumours. Of these malignancies 87% were 
sarcomas, the most frequent being reticu­
lum cell sarcoma.
The average age was 53 years with a 
range of from 22 to 78 years. The sex inci­
dence showed 18 men as compared to 13 
women, a slight male preponderance. Early 
symptoms were characteristically lacking 
(Table II). The classical picture has been 
given as one of vague abdominal distress 
and a palpable mass.4’ 8 A mass was felt
“Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Montreal, January 1960.
tFrom the Department of Surgery, University of 
Western Ontario, London.
in this series in 65% of cases; the combined 
frequency of abdominal pain or gastro­
intestinal complaints amounted to 81% of 
cases. Anaemia and recent weight loss were 
common findings. Backache, sciatica and 
swollen legs were late signs.
The proximity of retroperitoneal tumours 
to structures such as kidneys, adrenals, pan­
creas, spleen and colon is paradoxical. It 
confuses the diagnosis, yet gives a means of 
diagnosis through the use of flat plates, 
barium enemas, upper gastrointestinal 
series and pyelography. In this series there 
were positive radiological findings in 17 or 
55% of the cases (Table III). Pyelography 
was the most useful radiographic procedure, 
being positive in eight cases. In five in­
stances it presented as ureteral obstruction 
with either resultant hydronephrosis or non 
functioning kidney (Fig. la ) . In three cases 
a displaced kidney or ureter was found. 
Although in one instance the barium enema 
showed obstruction, the usual finding was 
displacement as was seen also in the upper 
gastrointestinal series (Fig. 2). Routine 
flat plate of the abdomen showed an ab­
dominal opacity in four cases.
The two most useful radiological tools 
are the pyelogram and the routine flat 
plate. The latter should be examined for 
altered renal shadow, obliterated psoas 
shadow, opacity or translucency, and calci­
fication. The pyelogram may show a de­
flected ureter, distorted calyces or renal 
rotation.7
Despite the abundant clinical findings 
and the impressive radiological armamen­
tarium, there is an appalling delay in the 
diagnosis of these lesions. Only four cases 
were diagnosed within one month of onset 
of symptoms. The average delay was 20 
months with the longest interval being 96 
months, or eight years. One cannot help 
but feel that much of this delay could be 
avoided if patients with any of the above 
symptoms be subjected to a thorough radio­
logical investigation beginning with a rou­
tine flat plate and pyelogram. An incorrect 
diagnosis was the rule, the correct clinical
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Fig. la .—Retrograde pyelogram to show ob­
structed ureter.
diagnosis being made only twice in 31 
cases. The common erroneous diagnoses 
were genitourinary lesions in seven cases 
and gastrointestinal lesions in six instances. 
Eleven patients had no clinical diagnosis. 
The histological diagnosis was established 
in 24 cases by biopsy at time of laparotomy, 
in three cases by surgical removal of the 
tumour. In four cases the diagnosis was not 
established until post-mortem. These four 
case histories are of interest and are 
presented briefly.
The first patient, a 30 year old man was 
apparently well until two wedks 'before death. 
He presented at hospital with a clinical picture 
of bilateral pneumonia. Admission chest radio­
graphs showed lung metastases and the patient 
died within 48 hours of admission. The patho­
logical diagnosis was malignant teratoma, prim­
ary in retroperitoneal tissue as careful search 
elsewhere and serial sections of both testes 
failed to reveal a possible primary source.
The second case was diagnosed two years 
before death as carcinoma of the ovary. At 
post-mortem the true diagnosis of retroperi­
toneal liposarcoma was evident.
The third case, a pathological fracture of 
the lumbar spine, and the fourth, a paraplegia,
were both subsequently proven to be reticulum 
cell sarcomas.
In discussing the management of these 
neoplasms, the general consensus is that 
the only cure is early radical surgical re­
moval.2'4, 8 8 This statement must be quali­
fied. It does not apply to tumours originat­
ing in retroperitoneal lymph nodes such as 
the lymphosarcomas which are often very 
radiosensitive. Hodgkin’s granuloma is not 
amenable to surgical removal. Pack2 of 
Memorial Hospital, New York, has prob­
ably operated upon more of these tumours 
than anyone, and he feels that radical 
surgical removal of the neoplasms other 
than those mentioned above offers the only 
hope of cure. No one, however, is able to 
produce any great series of survivors with 
surgical removal, largely because of the 
low operability rate. Even Pack in his large 
series had an operability rate of only 17%. 
Of 23 cases that were suitable for radical 
extirpation, 10 were alive and without evi­
dence of disease, four were alive with dis­
ease and nine had died of their disease.
Fig.lb  .—Surgical specimen of lesion seen in Fig. la.
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T A B L E  I .— C l a ssific a tio n  of 
P r im a r y  R e tr o p e r it o n e a l  T um ours  
E n co u n t e r e d  in  a  Se r ie s  o f  31 P a t ie n t s
No. of cases
I. Benign tumours
Lipoma.........................................................  1
II. Malignant tumours:
Reticulum cell sarcoma............................  10
Liposarcoma...............................................  7
Fibrosarcoma.............................................. 5
Lymphosarcoma........................................  4
Undifferentiated sarcoma.................... . . 1
Hodgkin’s granuloma................................  2
Malignant teratoma.................................. 1
In this series only three of 31 lesions were 
operable when seen at laparotomy, an 
operability rate of 10%. Most of these 
tumours were discovered unexpectedly, a 
biopsy was taken and the abdomen closed. 
If a frozen section be done in the operating 
room it is almost always possible to dis­
tinguish benign from malignant tumours, 
although the exact histological diagnosis 
may not be ascertained.2 If malignant, all 
possible attempts should be made to re­
move the tumour radically, for undoubtedly 
the first surgeon to operate upon one of 
these neoplasms has the best chance to 
remove it completely.
The following is a summary of the results 
of the operable cases in which surgical 
removal was performed.
The first patient was operated upon in 1946, 
1948, 1951, and finally in 1952, in each pre­
vious instance tremendously large tumours 
were removed and reported as lipomas. On the 
last occasion, a diagnosis of liposarcoma was 
made. Some pathologists including Ackerman9 
feel that all these lipomas are malignant and 
that the diagnosis is missed. This patient had 
survived a little over six years with a diagnosis 
of lipoma but less than a year after the diag­
nosis of liposarcoma was established. This case 
illustrates the tendency for retroperitoneal 
lipomas to recur and to become malignant 
with time.
TABLE II.— C l in ic a l  F in d in g s  in  
R e t r o p e r it o n e a l  T u m ours
No. of 
cases %
1. Abdominal mass.................................... 20 65
* 2. Anaemia....................................................  16 52
3. Abdominal pain..................................... 13 42
r 4. Gastrointestinal complaints.................  12 39
5. Backache and/or sciatica....................  12 39
6. Weight loss............................................. 12 39
7. Swollen legs............................................ 8 26
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Fig. 2.—Displacement of stomach by retroperi­
toneal tumour as seen on gastrointestinal series.
In the second case, it was felt that the 
liposarcoma had been completely removed but 
the patient died 13 months later out of hospital. 
Unfortunately no autopsy was done so that we 
can only assume that he died of his disease.
The third patient had only about 75% of 
the tumour removed because of technical diffi­
culty, profuse bleeding and operative shock. 
Although this is a depressing picture of sur­
gical interference, one cannot help but feel 
that better results could be achieved with 
earlier diagnosis and more radical surgery.
Table IV  is a list o f the many associated 
surgical procedures necessary in the man­
agement o f these tumours. In all there 
were 29 operations with three deaths, an 
operative mortality of about 10% . The first 
operative death had had a M ikulicz colos­
tomy for bow el obstruction due to a reticu­
lum cell sarcoma; the man died 30 days 
later of sarcomatosis. The second patient 
underwent a nephro-ureterectomy for urin­
ary obstruction on the basis o f a H odgkin ’s 
granuloma and died 67 days later from  a 
suppurative pyelonephritis. The third case 
involved a laminectomy for spinal cord 
decompression but the patient died on 
the 11th postoperative day o f massive pul­
monary embolism.
Some type of radiotherapy was frequently 
used in this series in part because o f the
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TABLE II I .—R adiological F in d in g s  in  R et r o p e r it o n e a l  T umours 
Procedure Finding No. o f cases %
1. Pyelogram..............
2. Barium enema
3. Upper GI series.
4. Flat plate...............
5. Vertebral column.
6. Myelogram...........
Ureteral block......... .............................  . . . .  51
Displacement.  ................................................  3/
Displacement..................................................... 4\
Obstruction...........................  . ...................  1J
Displacement.....................................................
Opacity................................................................
Pathological fracture.......................................
Extradural block..............................................
8 26
5 16
4 13
1 13
2 6
2 6
presence of a radiotherapeutic unit in this 
centre but also because the following were 
regarded as indications for radiotherapy.
1. Inoperable tumour.
2. Recurrent tumour.
3. Residual tumour.
4. Radiosensitive tumour.
Before 1951 conventional radiotherapy 
(250 kv. range) was used but since 1951 
cobalt 60 beam therapy has been employed 
almost exclusively.10 (Tumour doses are 
approximately 2500r-3500r.) Cobalt 60 
beam therapy was used as the sole means 
of therapy in nine cases and combined with 
surgery in two cases. Cobalt 60 beam to 
primary and deep x-ray to suspected sec­
ondary fields were used in six cases. Deep 
x-ray was used alone in three cases and 
once was combined with surgery. In sum­
mary, some form of irradiation was em­
ployed in 21 cases with cobalt being used 
alone or in combination in 17 cases.
The prognosis of retroperitoneal malig­
nancies is rather dismal. In this series of 
30 malignancies there are six survivors. 
For statistical purposes there are only five 
survivors as the sixth is only three months 
from time of palliative surgery. The average 
survival is 27 months with a range from 
nine to 50 months. It is interesting that all 
five survivors received cobalt 60 beam 
therapy as the only method of treatment. 
In addition there did not appear to be any 
good correlation between the histology of
TA BLE IV.— S u r g ic a l  P r o c ed u r es  E m ployed  in
M an a g em en t  o f  R e t r o p er ito n e a l  T um ours
Laparotomy and biopsy......................................... 15
Removal of tumour. . ............................................. 3
Nephrectomy................    2
Laminectomy............................................................  2
Appendectomy..........................................................  2
Gastrectomy...........................................  1
Gastroenterostomy................................................... 1
Cholecystectomy............    1
Colostomy..................................................................  1
Vertebral biopsy.....................................................  1
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the tumour and the survival time of the 
patient.
Twenty-four of 30 patients died. The 
best palliation was achieved in the group 
of 11 cases that had cobalt 60 beam 
therapy, with an average palliation of 14 
months. The five patients receiving pallia­
tive surgery only did no better than the 
untreated group; both had an average 
survival of two months.
In conclusion, the following points 
should be stressed: Primary retroperitoneal 
tumours are not a rarity: 31 cases over a 
10 year period have been reviewed. There 
is too great a delay in diagnosis. This may 
be decreased by keeping this possibility 
in mind, by the intelligent use of radiog­
raphy and by earlier surgical exploration.
Despite the general consensus, the delay 
in diagnosis (20 months) and the extremely 
low operability rate (10% ) preclude early 
radical surgical attack in most instances. 
In this series radiotherapy produced five 
survivors and appeared to be the best form 
of palliation.
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Resume
Les tumeurs retroperitoneales sont souvent 
negligees dans le diagnostic differential des masses 
abdominales. Comme pour toute tumeur, le succes 
therapeutique depend d’un diagnostic precoce et 
d’un traitement convenablement applique. Le pre­
sent article est une revue de 31 cas de tumeurs 
retroperitoneales primitives, c’est a dire a 1’exclu- 
sion de toute tumeur d’origine urinaire, surrenale, 
pancreatique ou digestive; 97% de ces cas etaient
malins et 87%  etaient des sarcomes. L ’age des 
patients variait entre 22 et 68 ans ( age moyen 53).
Les symptomes du debut sont tres vagues: le 
malade se plaint d’une “sensation” dans le ventre, 
et generalement une masse est palpable; un certain 
degre d’anemie et d’amaigrissement est assez fre­
quent. Les signes tardifs sont: des douleurs dans 
le dos, de la sciatique et une enflure des jambes. 
Radiologiquement, les deux examens qui se re- 
velerent les plus utiles furent la radiographie a 
vide et la pyelographie. Le diagnostic est difficle 
car les statistiques montrent que seulement quatre 
cas furent reconnus dans un delai d’un mois apres 
l’apparition de la maladie. Les erreurs les plus 
frequentes sont les confusions avec des lesions de 
l’appareil urinaire ou du tractus digestif retro­
peritoneal. Dans quatre cas, le diagnostic ne fut 
fait qu’a l’autopsie.
Le traitement de choix est evidemment 1’abla­
tion de la tumeur si possible; ceci ne s’applique pas 
aux tumeurs provenant des ganglions lymphatiques 
retroperitoneaux ( metastases, lymphosarcome etc.) 
II faut signaler que la biopsie extemporannee faite 
par un anatomopathologiste dans la salle d’opera- 
tion avec l’aide de coupes en congelation est du 
plus haut interet en ce qui conceme la conduite 
de l’intervention. Toutes les statistiques sont don- 
nees ici sous forme de tableaux. D ’une fagon 
generale, on doit se souvenir que les tumeurs 
retroperitoneales ne sont pas une rarete; que leur 
diagnostic exact est souvent retarde trop long- 
temps; et enfin, que seul un diagnostic precoce 
peut permettre une therapeutique efficace.
FELLOWSHIP OF SURGEONS. A History of the 
American College of Surgeons. Loyal Davis, 
M.D. 523 pp. Charles C Thomas, 'Springfield, 
111.; The Ryerson Press, Toronto, 1960. $11.50.
This is a story of not only the American 
College of Surgeons hut of its official journal, 
Surgery, Gynaecology and Obstetrics and The 
Clinical Congress of Surgeons of North America 
which supplied the urge to form the College. 
It tells of the remarkable part which Franklin 
K. Martin and a group of outstanding surgeons 
of his generation played in the early years of 
the college, spurred as they were, by a desire 
to improve the art and science of surgery and, 
equally important, the ethics of surgical prac­
tice. These were the formative years in modern 
surgery, and surgical science was progressing 
more rapidly than the training of surgeons. As a 
result of this and financial inducements, opera­
tive work was being undertaken by those 
whose training did not justify their accepting 
the responsibilities involved. The ethics of 
practice left much to be desired and no medical 
organization in the United States or Canada 
had thus far made any serious attempt to 
improve them. Hospitals had been content to 
provide accommodation for patients and did
not consider that they had any responsibility to 
see that the patients received proper care.
As the author says in the foreword “The 
story of the American College of Surgeons is 
that of the development and progress of 
surgery in America. No other medical organ­
ization, voluntarily entered into by its Fellows, 
has exerted such a profound influence upon 
the discipline and art of surgery in the United 
States.” Dr. Loyal Davis is vice-chairman of 
the Board of Regents of the American College, 
and Editor of Surgery, Gynaecology and Ob­
stetrics, and in addition has been associated 
intimately with the affairs of the College for 
many years and is therefore well qualified to 
undertake the task of writing its history. 
The story needed to be told and it has been 
done well. Every fellow of the American 
College should read this book as indeed should 
fellows of other colleges with similar ideals. 
The reviewer suggests to prospective readers 
that their enjoyment of this book will be in­
creased by first reading the recently published 
history of the Royal College of Surgeons of 
England by Zachary Cope, since this much 
older organization influenced the thinking of 
those responsible for founding the American 
College.
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DEVELOPMENTAL COXA VARA
A  N E W  T Y P E  O F  IN T E R N A L  F IX A T IO N  F O R  SU R TR O C H A N TER IC  O ST E O T O M IE S . 
R E P O R T  O F  T H E  C O N D ITIO N  O CC U R R IN G  IN  A  M O T H E R  A N D  TW O  D A U G H TERS. 
H. R. CARTER, M.D., Victoria, B.C. and C. C. VITALE, M.D., Brooklyn, N.Y., U.S.A."
T h i s  p a p e r  presents the authors’ experience 
with developmental coxa vara at Kings 
County Hospital between 1956 and 1959.
D e f i n i t i o n
The normal neck-shaft angle, or angle 
of inclination, is between 125° and 130° 
in adults. In children this angle varies from 
140° to 160°. In coxa vara the angle is less 
than 120° and usually approaches the right 
angle. In severe cases it is even less than 
90°.
Many conditions may cause coxa vara. 
The following is a list of the main causesf
1. Idiopathic: (a ) congenital; mild or
severe coxa vara with associated con­
genital anomalies such as dislocation of 
the hip, faulty development of the 
femur, cranial cleidodysostosis, etc. (b) 
developmental; progressive, usually ap­
pearing between the ages of two and 
six years, with characteristic roentgeno­
logical features.
2. Rachitic: usually associated with active 
rickets.
3. Adolescent: secondary to slipped capital 
femoral epiphysis.
4. Traumatic: usually following fracture of 
the femoral neck.
5. Inflammatory: secondary to tuberculosis 
or other infection.
6. Other underlying bone diseases: osteo­
genesis imperfecta, cretinism, dyschon- 
droplasia, Paget’s disease, etc.
7. Capital coxa vara: occasionally seen in 
severe osteoarthritis and Legg-Perthes 
disease.
We are concerned primarily with the 
developmental type. The condition is seen 
usually between the ages of two and six 
years and its incidence is one per 25,000 
live births.18 There is one case of develop­
mental coxa vara for every 14 dislocated
"From the Orthopedic Service, Kings County- 
Hospital, Brooklyn, N.Y.
fFrom Elmslie, modified by Finby,11 Lancet, 1: 
410, 1907, by kind permission of the publishers.
hips.1'1 Right and left sides are equally in­
volved, and in one-third of all cases the 
lesion is bilateral. A familial history is 
occasionally present and is too convincing 
to be considered coincidental;1-12-18-19- 23 
however there is only one previous report 
of direct parent-child involvement.18 Our 
series includes a mother and her two 
daughters ( Figs, la, b and c ) .
E t i o l o g y  a n d  P a t h o l o g y
Various theories have been advanced 
regarding the etiology of developmental 
and congenital coxa vara.2-10-13 Pathological 
studies of tissue removed from the affected 
portion of the femoral neck have been 
few, varied and inconclusive.4,8-9-le-21- 24
It is interesting to note that in the for­
mation of the normal femoral neck, a bony 
medial process develops and extends up­
wards towards the femoral capital epi­
physis (Fig. 2). In developmental coxa 
vara this orderly formation fails to occur, 
probably as a result of delayed or faulty 
ossification in the upper epiphysial plate. 
Since the femoral neck does not have a 
normal bony framework it cannot with­
stand weight bearing stresses. The reason 
for this failure in development is not 
known.
S i g n s  a n d  S y m p t o m s
Patients usually complain of a painless 
limp, and early fatigue on walking and 
running.
Signs consist of a short lower extremity 
and a limp, with waddling gait particularly 
in bilateral lesions. Abduction and exten­
sion of the hip is limited, but not by pro­
tective muscle spasm or pain. There is no 
telescoping, the Trendelenburg test is posi­
tive, and lumbar lordosis is severe in bi­
lateral lesions.
R a d i o g r a p h i c  F i n d i n g s
The roentgenographic findings in de­
velopmental coxa vara are typical and con-
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Fig. la
Fig. lb
Fig. lc
Figs, la, b and c.—Typical developmental coxa vara in two sisters (Figs, la  and b) 
and their mother (Fig. lc). The arrow in Fig. lb  points to the classical triangular “fragment” .
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Body
M e d ia l Process 
Weight
M e d ia l P ro ce s s
Fig. 2.—Formation and function of the medial 
process. A. At birth, head and neck are cartil- 
agenous, thick and short: they are not easily in­
jured. B. At age 11 months. Centre for head 
appears. C. At age five and one-half years, medial 
process is forming. D. At twelve years, the shaft 
has grown to form neck. (After Elmslie, R. C.: 
Lancet, 1: 410, 1907. By kind permission of the 
publishers).
sistent. There is a reduction in the angle 
of inclination to approximately 90°, with 
a radiolucent line through the femoral neck 
just distal to the epiphysial line. These 
two lines form an inverted Y which iso­
lates a triangular piece of bone in the in­
ferior aspect of the neck.
Less fundamental features are:
1. The radiolucent line in the femoral 
neck. This line, frequently referred to as 
the vertical fissure, represents an area of
Fig. 4a
Fig. 4b
Fig. 3a
Fig. 3b
Figs. 3a and b.—A man was first seen at the age 
of four years with painless limp and waddling 
gait. Roentgen examination: a. Age four years. 
Note the triangular metaphysial bone fragments 
bilaterally: b. Age 28 years. The right femur is 
displaced upward forming a pseudoarthrosis with 
the ilium. The demineralized femoral head re­
mains in the acetabulum. The deformity of the 
left hip is less marked; the femoral head is com­
pletely fused with the femur. Case report by 
courtesy of Homer Graham, M.D., Burbank, Cali­
fornia. Roentgenogram illustrations reproduced 
from Radiology, 63 : 59, 1954, by kind permission 
of the publishers.®
Fig. 4c
Figs. 4a, b and c.—This girl first seen in 1927 
at age five years, presented with painless limp 
and shortening of the right leg. There was an 
elevation of the greater trochanter of the right 
femur. Roentgen examination: a. At age five years. 
Moderate coxa vara. Note the marked shortening 
of the femoral neck. The triangular bone fragment 
( arrow) results from the extension of the 
epiphysial cartilage into the metaphysis: b. In­
creasing deformity: c. Age 13 years. Extreme 
coxa vara with pronounced femoral shortening. 
The femoral head is fused to the femoral neck 
at the level of the lesser trochanter. Roentgeno­
gram illustrations reproduced from Radioingy, 63: 
59, 1954, by kind permission of the publishers.®
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fibrocartilaginous tissue that is incompletely 
ossified. The direction, width and forma­
tion of this line is inconstant, but is always 
more vertical than the normal epiphysial 
plate. Occasionally there appear to be 
several lines close together producing an 
uneven appearance. In other cases, mul­
tiple small areas of ossification may form 
a hazy appearance with no definite tri­
angular section present.
2. The epiphysial line. This line is fre­
quently difficult to define. Superiorly it 
tends to blend with, and form part of, the 
vertical fissure. Inferiorly it may be thinner 
than normal.
3. The femoral head. The head of the 
femur is more translucent than the pelvis 
or greater trochanter. In old neglected 
lesions, real non-union, with loss of con­
Fig. 5a
tinuity, can occur. Osteophytosis is absent.
4. The “fragment” of bone in the femoral 
neck. This tissue is not a fragment in the 
sense of being a loose piece of bone, but 
rather represents a poorly ossified portion 
of the primary fibrocartilaginous defect. 
As a lesion progresses the “fragment” fre­
quently acquires bony fusion with either 
the head or the neck.
5. The greater trochanter. In untreated 
adolescents and adults the greater tro­
chanter has a peaked appearance as if it 
were being pulled up. A steep curve runs 
down to the neck.
6. The neck of the femur. The femoral 
neck varies in length from normal to ex­
tremely short. There is no suggestion of 
increased anteversion.
Fig. 5b
See legend next page.
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Fig. 5c
Figs. 5a, b and c.—Illustrative examples of fre­
quent complications resulting from the application 
of a spline, a. Undercorrection: b. Overcorrection: 
c. Penetration of the joint.
P rognosis
Spontaneous arrest is rare. Once estab­
lished, developmental or congenital coxa 
vara tends to progress. Untreated lesions 
proceed to severe deformity and disability 
(Figs. 3a and b, and Figs. 4a, b and c).
T r e a t m e n t
Acceptable treatment today is subtro­
chanteric osteotomy with the object of 
correcting the shaft-neck angle.5 Non 
operative management with abduction is 
ineffectual. Various surgical techniques 
have been employed to accomplish this 
correction.
Eafly in this series we used splines7 for 
internal fixation, and in one case a Stein- 
man pin.15 Considerable difficulty was en­
countered when it was found necessary 
to remove the spline after a faulty drive,
and the local operative complication rate 
was unsatisfactory (Figs. 5a, b and c). In 
the case where a Steinman pin was used 
the position was lost postoperatively.
Because of these complications we tried 
using a miniature Jewett nail (Fig. 6). 
The ease with which the procedure was 
accomplished was surprising. We have 
employed this method in our last six in­
terventions on hips without complications.
TABLE I.—C o m p l ic a t io n s  o f  S p l in e  F ix a t io n
______________________in  1 0  H ip s _______________________
Undercorrection of angle of inclination . . . .  3
Overcorrection of angle of inclination ........... 2
Penetration of hip joint ...................................... 3
Subtrochanteric fracture of fem u r.................... I
Excessive duration of procedure .................... 3
Total 13
O pera tiv e  T ech n iq u e
The technique consists of driving a small 
Jewett nail over a guide wire through a 
lateral incision (Figs. 7a and b ). A roent­
genogram at this point will show the 
amount of correction that will be obtained 
(angle “C” in this diagram) and allow 
choice of a nail of suitable length. A sub­
trochanteric osteotomy is performed and 
the shaft is fixed to the nail with screws. 
Placing the proximal fragment into the 
medullary canal of the distal fragment in­
creases stability and preserves length.
Fig. 6.—Miniature Jewett nail. Cannulated stain­
less steel tri-flanged Jewett nail which fits standard 
Smith Petersen nail driver. Lengths 1 Vi in. 1% 
in., 1% in. (Photograph with compliments of 
Zimmer Manufacturing Company.)
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Figs. 7a and b.—a. Guide wire in position. Illus­
trations show accurate determination of amount of 
correction, angle “C”: future position of internal 
fixation: correct length of nail to be used: b. 
Proximal fragment rests in medullary canal of 
distal fragment. This provides stability, maintains 
length and allows good fit with the nail. The 
proximal fragment is easily controlled with a 
Smith Petersen nail driver.
R esults
This method has been used for correct­
ing six hips. No complications of this form 
of internal fixation have occurred, and the 
operative time and difficulty have been 
reduced. Adequate correction of the angle 
of inclination was achieved and has been 
maintained.
C ase R eports
Figs. 8a, b, c and d, show a coloured boy 
aged three years and nine months, and one 
year after surgical correction of bilateral de­
velopmental coxa vara. He had the typical 
signs preoperatively. These photographs reveal 
the improvement resulting from operation. The 
Trendelenburg test is negative bilaterally and 
his gait is normal.
Figs. 9a and b show roentgenograms of a ten 
year old coloured boy, who complained of 
painless limp of one year’s duration. The left 
leg was one inch short and presented the clas­
sical signs. No shortening is left after the pro­
cedure. Note that the nail did not cross the 
epiphysial line.
A four year old coloured boy presented 
with a painless limp of indefinite duration. 
Examination revealed a 1 in. shortening, loss 
of abduction and positive Trendelenburg test. 
One year after operation (Figs. 10a and b) 
the physical examination is normal.
D iscussion
Developmental coxa vara is a localized 
condition of the hip of unknown etiology. 
Normal bony support for the femoral capi­
tal epiphysis fails to develop. Instead, there 
is a mixture of abnormal bone and cartilage 
in the femoral neck which cannot with­
stand the shearing force of weight bearing.
In the literature reviewed 17 familial 
cases were noted. Francke12 reported in­
volvement of three siblings in a family of 
four, and Roberts28 reported coxa vara in 
identical twins. The only direct parent- 
child relationship was in Johanning’s 
series,18 where a father and daughter were 
affected. (W e have reported another in­
stance of parent-child involvement in 
which a mother and her two daughters 
have typical developmental coxa vara). In 
a consideration of the etiology, these cases 
must be kept in mind.
We believe that surgery should be done 
early, and is certainly feasible in the three 
to five year old age group. Early operative 
correction eliminates the need for recon­
structive procedures, and avoids the serious 
obstacle of soft tissue shortening en­
countered in some older children.14 Most 
authors share this view.3' 24
It is unnecessary to cross the epiphysial 
line with internal fixation. The relationship 
of the head to the neck will not change 
after adequate correction. The deformity 
did not recur in any of our cases. This is 
substantiated by various authors.8’ 12’ 20
Aseptic necrosis of the femoral head or 
epiphysial damage is not a problem. Sub­
trochanteric osteotomy does not interfere 
with the blood supply to the proximal part 
of the femur. In our patients no aseptic 
necrosis occurred regardless of the type or
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Fig. 8c
position of the internal fixation, and this 
complication was not mentioned in any of 
the articles reviewed.
Premature closure of the femoral capital 
epiphysis appears to occur in corrected 
cases, taking place around eleven years 
of age. However, we believe this to be 
due to the beneficial effect of compres­
sion on the corrected neck, and that it is 
a desirable event having no direct connec­
tion with the surgical procedure or the 
type of internal fixation. It is interesting to 
note that a Smith-Petersen nail without 
osteotomy did not close the gap.19
In treating coxa vara by subtrochanteric 
angulation osteotomy, the miniature Jewett 
nail has several advantages over other 
forms of internal fixation:
1. accuracy of correction
Fig. 8a
Fig. 8c
2. fewer complications
3. ease of insertion, or extraction
4. choice of crossing or avoiding the epi­
physial line with internal fixation.
5. strong internal fixation that will main­
tain operative correction.
Su m m a r y
1. Internal fixation of subtrochanteric 
osteotomies for coxa vara can be done ade­
quately and easily with the miniature 
Jewett nail.
2. Complications are less likely to occur 
with this form of internal fixation.
3. Three cases of a familial nature, in­
volving a mother and two daughters, are 
reported.
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Fig. 8d
Figs. 8a, b, c and d.—Preoperative views on the left, postoperative on the right, a. 
Roentgenograms of typical case of bilateral developmental coxa vara. b. Usual marked loss 
of abduction of the hips and improved abduction following operation, c. Flexion deformity 
and definite postoperative improvement, d. Marked lumbar lordosis corrected after bilateral 
osteotomies.
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Fig. 9b
Figs. 9a and b.—a. Ten year old boy presenting 
with a unilateral lesion, b. Nail does not cross epi­
physial line. Outer cortex of proximal fragment 
placed in medullary canal of distal fragment.
Fig. 10b
Figs. 10a and b.—Unilateral developmental coxa 
vara in a four year old child, a. Film taken in 
operating room showing the amount of correction 
and the future position of nail. b. Film taken one 
year later.
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Resume
Cet article resume les experiences et les con­
clusions des auteurs sur cette difformite; l’age 
moyen des cas qu’ils ont traites variait entre deux 
et six ans; la frequence est d’un cas sur 25,000 
naissances. Les cotes gauche et droit sont indiffe- 
remment atteints.
De nombreuses theories ont ete avancees con- 
cernant la pathogenie et l’etiologie de la maladie: 
peu sont satisfaisantes, et il faut signaler que 
letude histologique de fragments osseux preleves 
dans ces cas n’apporte malheureusement que peu 
de renseignements.
Du point de vue symptomatologique, les patients 
se plaignent en general d’une fatigabilite anormale 
a la marche. L’extremite inferieure est plus courte 
et une claudication existe, surtout dans les cas 
bilateraux. L’abduction et Textension de la handle 
sont limitees sans qu’il y ait aucune contracture 
musculaire ni aucune douleur. Le test de Tren­
delenburg est positif et la lordose lombaire tres 
forte dans les cas bilateraux.
Les signes radiologiques dans la coxa vara 
acquise sont caracteristiques et constants: il y a 
une diminution de Tangle d’inclinaison jusqu’a 
environ 90° avec presence d’une ligne claire pas­
sant a travers le col femoral, juste en dessous de 
la ligne epiphysaire; souvent, la tete elle meme 
montre une moins grande densite aux rayons X 
que le trochanter.
L ’evolution de 1’affection est continue, et il 
n’a jamais ete note d’arret SDontane. Le traite- 
ment non operatoire est inefficace. La veritable 
therapeutique est l’osteotomie sous-trochante- 
rienne visant a corriger Tangle du col: une tech­
nique operatoire est decrite ici en detail ( utilisa­
tion d’un clou de Jewett). Trois des cas discutes, 
comportent un contexte familial.
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CARBON DIOXIDE NARCOSIS IN THE POSTOPERATIVE PERIOD
R. J. BAIRD, B.Sc.( M ed.), M.D., F.R.C.S.[C] and 
W. G. BIGELOW, M.D., M.S., F.R.C.S.[C],e Toronto
I n  a n y  c o n sid e r a t io n  of the problem of 
inadequate postoperative pulmonary ven­
tilation, the attention of the surgeon is usu­
ally centered on oxygen. It is well known 
that significant hypoxia may be present 
while cyanosis is minimal or absent.1 Every 
effort is made to provide a patient who has 
symptoms and signs of hypoxia with an 
increased oxygen supply and an adequate 
airway.
Inadequate ventilation also leads to an 
accumulation of carbon dioxide and may 
result in respiratory acidosis and carbon 
dioxide narcosis. The clinical picture of this 
condition is frequently not recognized. The 
purpose of this article is to stress the 
dangers of carbon dioxide retention in the 
postoperative period. Our interest in this 
problem was stimulated by experience 
with a patient recently admitted to the 
Cardiovascular Service of the Toronto 
General Hospital.
C a se  R e p o r t
The patient, a man of 66, was in good health apart from obesity and mild hyper­
tension. He had no evidence of pulmonary disease. On September 19, 1958, an aneurysm 
of the abdominal aorta ruptured into the retro­peritoneal space. The resulting pain and hypo­
tension were treated vigorously at his local hospital, where he was given morphine and transfused with 5000 c.c. of citrated blood. 
On arrival at the Toronto General Hospital 
15 hours after the onset of his symptoms, he had a huge abdominal mass and his blood 
pressure was 95/70 mm. Hg. He was operated 
upon immediately and the ruptured aortic aneurysm replaced by an aortic prosthesis. A further 6500 c.c. of citrated blood were re­
quired during the operation. The paramedian 
incision extended from the xiphoid process to the pubis and at the end of the operation the abdomen was supported by an abdominal binder.
The patient’s postoperative course was un­eventful for four days. Blood pressure remained around 160/100 mm. of mercury. His breathing was shallow because of the long incision and the
°Cardiovascular Division, Toronto General Hospital.
abdominal binder, so he was kept in an oxygen tent. During this period digitalis, penicillin 
and streptomycin were administered. On the fifth day, his condition began to deteriorate. He complained of severe headache, became very drowsy and would not answer when spoken to. His breathing became more shallow and periods of a puma occurred. Transient weakness and twitching of the right arm was noted. He became slightly cyanosed despite 
the continued use of the oxygen tent. Physical examination and portable roentgenograms re­vealed the presence of bronchopneumonia and 
mild pulmonary congestion. Blood pressure was then 115/65. Frequent naso-tracheal suction 
was used, but tracheo-bronehial secretions were not excessive.On the 10th postoperative day, we con­sidered the possibility of respiratory acidosis and carbon dioxide narcosis resulting from in­adequate ventilation. An arterial puncture was 
performed and blood taken for the determina­tion of pH and total carbon dioxide content. The pH was lowered to 7.26. The determina­
tion of total carbon dioxide was difficult to obtain in the central laboratory at this time, so we accepted a determination of arterial carbon dioxide combining power; it was raised to 36 mEq./l. Serum chloride was 88 mEq./l.; serum sodium and potassium were normal. 
These reports confirmed the presence of a severe respiratory acidosis which had been 
present for several days.The patient’s ventilation was assisted by a Bennett resuscitator providing intermittent 
positive pressure. His mental state improved immediately. Because the face mask was un­
comfortable and tracheal suction difficult, a tracheotomy was performed. Intermittent 
periods of apnoea continued to occur, so the 
machine was kept on automatic control for 
10 days.The venous carbon dioxide combining power 
was followed daily and had reached a normal range by the 15th postoperative day (Fig. 1). 
On the 29th postoperative day, the patient was able to trigger the resuscitator by his own inspiratory efforts. By this time, however, he had become quite dependent on its assistance, and it required a further eight days of inter­mittent use to wean him from it. His lungs were now completely clear to physical and radiological examination. There was no sign 
of heart failure. He was mentally bright and
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Fig. 1.—The carbon dioxide combining power in 
the case described. The first determination is from 
arterial blood, the others from venous blood.
alert and no further neurological abnormalities 
developed. Before he was discharged his pul­
monary ventilation (tidal volume, vital capa­
city, and maximum breathing capacity) was 
tested at the pulmonary laboratory of the 
Toronto General Hospital and was found to be 
normal. We believe that the inadequate ven­
tilation and subsequent respiratory acidosis and 
carbon dioxide narcosis in this patient resulted 
from postoperative bronchopneumonia, the 
abdominal binder, and the high abdominal 
incision.
E ffects  o f C arbon D ioxide R etention
( a ) E ffect on A cid-Base B alance
The resting basal carbon dioxide produc­
tion (C O ,, H..CO.,, HCO:!) is approxi­
mately 13,000 raM, per day.2 This level 
rises quickly with exertion and with heavy 
work is more than doubled. The lungs are 
responsible for the elimination of the great 
bulk of this acid metabolite and 24 minutes 
of severe ventilatory embarrassment can 
cause the arterial pH to drop to 7.0 or 
lower.2 The characteristic plasma pattern 
of this acute respiratory acidosis is that 
of a rising total carbon dioxide, a rising 
carbon dioxide tension and a rapidly 
falling pH (Fig . 2 ) . The carbon dioxide 
combining power will rise with renal 
compensation ( excretion of dihydrogen 
phosphate, carbonic acid, chloride and 
ammonium, and maximal tubular resorption 
of sodium bicarbonate) and formation of 
acid urine (Fig . 3 ) . This renal compensa­
tion to respiratory acidosis is slow and 
takes from 12 to 18 hours to manifest itself. 
Thus there is no significant change in the  
carbon  d iox ide com bining p ow er in acute 
respiratory acidosis. Carbon dioxide com­
bining power is a measure of the amount of 
carbon dioxide that the blood would carry 
if respiratory factors were normal and the 
alveolar carbon dioxide tension were main­
tained at 40 mm. of Hg. Although this 
determination is of great value in metabolic 
acid-base change in which there are fixed 
ion gains and losses, it is of much less 
value when respiratory factors are at fault. 
Only when the carbon dioxide retention has 
persisted for several days (as in the case 
reported above) will the carbon dioxide 
combining power be significantly elevated. 
It is unfortunate that the valuable deter­
mination of total carbon dioxide content 
is not more readily available in hospital 
laboratories. The arterial carbon dioxide 
tension is calculated from the pH and total 
carbon dioxide content by using the nomo­
gram of Van Slyke and Sendroy.
(b ) E ffect on the Cardiovascular System
The clinical response to a short period 
of carbon dioxide retention is a rise in blood 
pressure. Where the onset of retention is 
more insidious blood pressure may not 
change.
A moderate rise in arterial carbon dioxide 
tension produces a reflex constriction of the 
systemic and pulmonary arterioles and a 
rise in the systemic and pulmonary blood 
pressure. The capillaries of the skin dilate 
and the patient appears flushed. The cere­
bral arterioles dilate and the increased 
cerebral blood flow contributes to a rise in 
intracranial pressure.
The rising carbon dioxide tension directly 
affects the heart by weakening the myo­
cardial contraction and by producing ven­
tricular irregularities.3 This combination of 
increased vascular resistance and decreased 
cardiac efficiency may lead to congestive 
heart failure.
(c )  E ffect on th e Central Nervous 
System
A rise in the arterial carbon dioxide 
tension has a marked effect on the activity 
of the respiratory centre. A mild rise 
stimulates the respiratory centre, but 
chronic retention causes it to become rela­
tively insensitive to carbon dioxide. The 
respiratory drive then becomes dependent
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A cu te  Respiratory  Acidosis
Fig. 2.—In acute respiratory acidosis renal excretion of acid does not keep pace with 
the rapid accumulation of carbon dioxide. There is a quickly mounting acidosis with a falling 
pH, a rising total carbon dioxide content and carbon dioxide tension, and a normal carbon 
dioxide combining power. (Adapted with permission from Moore, F. D.: N ew  England J. Med., 
258: 377, 1958.)
on reflexes produced by the effect of hy­
poxia on the chemoreceptors in the carotid 
and aortic bodies. If the hypoxia of a 
patient with chronic carbon dioxide nar­
cosis is suddenly relieved by the passive 
administration of oxygen, ventilation be­
comes reduced further and the arterial 
carbon dioxide may rise to toxic levels. 
The arterial carbon dioxide tensions pro­
ductive of narcosis, convulsions, coma, and 
death are shown in Table I.
The narcotic properties of carbon dioxide 
are well known. In 1937, Waters success­
fully anaesthetized three patients with 30% 
carbon dioxide; he discontinued the prac­
tice after one suffered a severe convulsion. 
The procedure of taking eight to 12 breaths
of 30% carbon dioxide will raise the arterial 
carbon dioxide tension of an adult man to 
more than 100 mm. Hg and produce loss 
of consciousness.4
A slower rise in carbon dioxide tension 
will produce bizarre neurological phenom­
ena such as shown in the case reported 
above (Table II). Drowsiness and headache 
are characteristic. Muscular weakness, 
hemiparesis, and tremors may develop. This 
tremor, “asterexis”, is similar to the “liver- 
flap” of hepatic disease.5 The intracranial 
pressure rises and may cause papilloedema. 
These findings have occasionally led to the 
intensive neurological investigation of pa­
tients with carbon dioxide retention, in an 
attempt to rule out intrinsic brain lesions.
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C hronic Respiratory Acidosis
258 : 377, 1958.)
C ause of C arbon  D ioxide R etention
Although surgeons often encounter car­
bon dioxide retention after injuries to the 
airway and thorax, the authors feel that it 
is most often encountered in the recovery 
room during the postoperative period. 
Pulmonary ventilation may be made inade­
quate by heavy sedation or by the con­
tinued action of the depressant drugs used 
by the anaesthetist. Thoracic or high ab­
dominal incisions, abdominal distension or 
abdominal binders, excessive tracheo­
bronchial secretions or atelectasis and 
pneumonitis — all can contribute to its 
development. The arterial carbon dioxide 
tension was well above normal in 25% of a 
series of 100 routine cases examined in the 
recovery room by W. K. Hamilton.6
Carbon dioxide retention appearing 
several days after operation is seen in pa­
tients suffering from chronic pulmonary 
hypoventilation. This hypoventilation may 
be produced by diseases of the lung, 
such as emphysema; diseases of the thorax, 
such as kyphoscoliosis; or by neuro­
muscular disorders, such as poliomyositis. 
Recently, there have been reports of its 
presence in the very obese.7 Any patient 
suffering from such a disorder will have an 
increased risk of developing acute severe 
carbon dioxide retention postoperatively.
A state of metabolic acidosis may be 
present following a prolonged surgical 
procedure. Hypotension will reduce the 
effectiveness of the kidneys and hypoxia 
will lead to the accumulation of lactic and 
pyruvic acids.2 If all available buffers are
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T A B L E  L — T h e  E ffects  o f  C abbo n  D io x id e  on  
B r a in  F u n ction
Arterial carbon 
dioxide tension
in mm. Hg. Brain f  unction
35 - 4 5 ....................Normal
over 45................... Stimulation of respiratory centre
over 70. . . ..........  Narcosis
over 120................. Coma
being utilized to combat a metabolic acid­
osis, postoperative carbon dioxide retention 
will produce its adverse effects more 
rapidly.
R eco g n itio n  o f  P ostoperative  C a r b o n
D ioxide  R e t e n t io n
To recognize postoperative carbon 
dioxide retention the surgeon must be 
constantly aware of its possible occurrence. 
A history of predisposing factors and the 
finding of bizarre neurological signs should 
make one suspicious of its presence. Any 
patient whose breathing is excessively 
shallow or slow should be suspected of 
suffering from inadequate elimination of 
carbon dioxide. If the patient is not receiv­
ing an additional supply of oxygen, his 
inadequate ventilation will also produce 
hypoxia. If the arterial oxygen content 
falls below 80%-85%, cyanosis may be 
recognized. However, if oxygen-enriched 
mixtures are being inhaled, carbon dioxide 
retention may occur without associated 
hypoxia. The best method of confirming 
the diagnosis is to perform an arterial 
puncture and measure the pH and total 
carbon dioxide content. From these two 
values, the arterial carbon dioxide tension 
can be calculated. Estimation of the carbon 
dioxide tension of an end respiratory gas 
sample will also confirm the diagnosis, 
but equipment to measure alveolar carbon 
dioxide tension is rarely available when 
needed.8
If an estimation of total arterial carbon 
dioxide content cannot be made, then a 
measurement of the carbon dioxide com-
TABLE II.— T h e  E ffects  of C arbon  D io x id e  on  
t h e  N e r v o u s  System
1. Respiratory centre stimulated then depressed
2. Paresis, twitches and tremors.
3. Headache
4. Increased cerebral blood flow
5. Increased intracranial pressure
6. Papilloedema
bining power will be of value. As explained 
previously, however, this value will not be 
elevated unless the retention of carbon 
dioxide has been present for from 12 to 18 
hours.2 A practical method of diagnosing 
this condition in the absence of adequate 
laboratory facilities, is to suspect its pres­
ence from the characteristic symptoms and 
signs and to institute treatment as a 
therapeutic test.
T r e a t m e n t
Treatment of carbon dioxide retention 
consists in providing adequate pulmonary 
ventilation. In the acute case, such as may 
be seen in the recovery room, treatment is 
usually required only for a short time. As­
surance of an adequate airway by position­
ing the patient and providing naso-tracheal 
suction, avoidance of further sedation, ad­
ministration of broncho-dilating agents if 
indicated, and assistance to ventilation by 
encouragement or manual assistance may 
be all that is required.
Any obstruction of the airway which is 
not quickly relieved by conservative mea­
sures should be treated by bronchoscopy, 
intubation, or tracheotomy. Oxygen should 
be given because hypoxia, by increasing 
the production of lactic and pyruvic acids, 
will increase the acidotic tendency. The 
danger of passively administering oxygen 
is that of further reducing the pulmonary 
ventilation of a patient whose respiratory 
centre has been narcotized by prolonged 
exposure to high arterial carbon dioxide 
content and whose respiratory drive is 
dependent upon hypoxic reflexes.
Intermittent positive pressure ventilators 
have now become the mainstay of treat­
ment in the serious case of inadequate 
carbon dioxide elimination. They provide 
a method of administering oxygen without 
the danger of diminishing pulmonary ven­
tilation. As the face masks are often un­
comfortable, inhibit coughing and suction­
ing, and predispose to gaseous dilatation of 
the stomach, a tracheotomy should be per­
formed in any serious case. The tracheo­
tomy tube should be of such a type that 
a ventilating machine can be easily at­
tached and should have an inflatable cuff 
to occlude the tracheal lumen. Once a 
patient has commenced treatment with a
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mechanical ventilator, he should continue 
it until his arterial pH and carbon dioxide 
tension are normal. The machines may be 
triggered by the patient’s own respiratory 
movements, or may be set to ventilate 
automatically. If congestive heart failure 
is present, a machine offering both positive 
and negative pressure may be advisable.
Su m m a r y
A case of ruptured abdominal aneurysm 
with successful excision and grafting is 
reported in a 66 year old moderately obese 
man. The patient did well for five days, 
after which time his condition began to 
deteriorate. The diagnosis of carbon dioxide 
narcosis was not made until the 10th day 
when effective treatment was initiated.
The predisposing factors and the effect 
of carbon dioxide retention are discussed. 
Depression of conscious level, respiration 
and cardiovascular state is not a clear-cut 
syndrome and is therefore difficult to rec­
ognize clinically.
The diagnosis is established by comput­
ing arterial carbon dioxide tension from 
blood estimations of carbon dioxide content 
and pH. A change in carbon dioxide com­
bining power is a late manifestation.
Unfortunately the former two blood tests 
are not routinely available in most hospitals. 
Under such circumstances the treatment 
which consists of supplying adequate pul­
monary ventilation, should be carried out 
once the condition is suspected.
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R esume
Le but de cet article est d’attirer l’attention sur 
les dangers de la retention du gaz carbonique par 
les malades apres 1’operation. La ventilation pul- 
monaire insuffisante mene a une accumulation de 
CO2 qui provoque une acidose respiratoire et un 
etat de “narcose au CO2”.
Un cas de ce genre est decrit. II s’agit d’un 
malade de 66 ans opere d’urgence pour rupture 
d’un anevrysme de l’aorte abdominale, et ayant 
subi la pose d’une prothese aortique. Les suites 
operatoires furent sans histoire dans les quatre 
premiers jours; cependant la respiration etait tres 
superficielle, du fait de l’existence d’une tres 
longue et douloureuse incision de laparotomie. Le 
cinquieme jour, la situation se gata: des maux 
de tete et une somnolence s’installerent; de la 
cyanose et des periodes d’apnee firent leur ap­
parition. Des epreuves de laboratoire confirmerent 
le diagnostic d’acidose respiratoire; a partir du 
dixieme jour, on pratiqua une tracheotomie et l’on 
installa un ressucitateur en permanence jusqu’au 
quinzieme jour. L’etat s’ameliora alors de fagon 
spectaculaire et le malade put retourner chez lui 
une quinzaine de jours plus tard, en excellente 
condition.
Les auteurs pensent qu’il s’agissait la d’une 
narcose au CO2 par hypoventilation pulmonaire; 
c’est une complication postoperatoire frequente, 
mais assez rarement reconnue. Le traitement con- 
siste a mettre en oeuvre tous les moyens propres 
a assurer la li'berte des voies aerophores (aspira­
tion des mucosites, eventuellement tracheotomie), 
et a augmenter l’oxygenation (cependant il faut 
se souvenir que l’oxygene donne seul et de fagon 
passive entrainera une diminution de l’activite 
respiratoire).
Les effets toxique du CO2 sur le systeme cardio- 
vasculaire et le systeme nerveux central sont decrits 
et discutes.
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C A S E  R E P O R T S
G R EA SE-G U N  IN JU R Y
J. C. OSBORNE, M.D., F.R.C.S.fC], F.A.C.S., North Vancouver
T h e  h a r m f u l  effects of the injection of 
oils into human tissues have been known 
since the beginning of this century. The 
advent of the high pressure grease gun, 
now standard equipment in most garages, 
allows very readily the accidental introduc­
tion of lubricating grease into the tissues 
of a workman using the machine. Such 
risk is illustrated in the following case 
report.
On May 30, 1957, a 28 year old garage 
worker was operating a high pressure grease 
gun when he accidentally discharged it into 
the palm of his left hand in the region of the 
distal skin creases. The greasing equipment 
(trade name “Alemite”) operated under a 
pressure of 175 lb./sq. in. Immediate swelling 
of the palm occurred, and a small pinpoint 
perforation was visible in the skin. The patient 
squeezed out some of the grease through this 
orifice, then reported to his doctor who ex­
pressed manually a further small quantity of 
grease.
Both patient and doctor felt at this point 
that there was still considerable residual grease 
in the hand and hot hand soaks containing 
detergent were prescribed in the hope that 
further discharge of grease might thus be 
encouraged—a futile hope as subsequent events 
indicated. Circulation to the hand and fingers 
was at no time appreciably compromised.
The hand remained painful and swollen and 
on June 14 the patient was referred to the 
author. The entire left palm was diffusely 
indurated and movement of the fourth and 
fifth fingers markedly restricted. After three 
more weeks of expectant treatment, a fluctu­
ant swelling appeared on the medial aspect 
of the left fourth finger. On July 5 this was 
incised and about 2 c.c. of clear, grossly 
unaltered grease was evacuated. The area of 
entry was also incised at this time but prac­
tically no grease could be obtained from this 
incision.
A week later another swelling appeared 
on the dorsum of the hand in the web between 
fourth and fifth fingers. On July 14 a further 
few cubic centimetres of grease were evacu­
ated from an incision in this area.
The palm was still markedly indurated and 
finger movement seriously restricted but it 
was evident that the remaining grease was 
now so widely disseminated in the tissues of
the hand that any further attempts at re­
moval at this time were likely to be unsuccess­
ful. Accordingly, a programme of watchful 
waiting was instituted.
Six months later a collection of five nodules 
had appeared in the hand and on December 
5 these were removed, using a tourniquet and 
general anaesthesia. The nodules were found to 
consist of small granulomas (“oleomas”) 3 
lying in the subcutaneous tissues and palmar 
fascia. At the conclusion of the dissection the 
digital nerves and vessels and flexor tendons 
to fourth and fifth digits were exposed in the 
depth of the wounds.
The hand was much improved but still not 
normal and on March 17, 1958, a further 
series of five oleomas was removed. The 
pathologist reported that the excised tissue 
consisted in the gross of fibrous nodules con­
taining thick yellow material identifiable as 
grease in some areas. Microscopically the 
picture was that of a chronic granulomatous 
inflammation of the foreign-body type, with 
cyst-like spaces surrounded by granulation 
tissue containing epithelioid cells, macro­
phages, foreign body giant cells, and proliferat­
ing connective tissue elements.
Following this last procedure the appearance 
and mobility of the hand and fingers were im­
proved to a state approaching normal and the 
patient was fit for return to full work in May. 
All in all he had been off work for 11 months 
and had undergone four surgical procedures 
during that time. The function and appear­
ance of the hand continued to improve over 
the next several months and are now normal to 
all intents and purposes.
D iscussion
Reports of similar cases have appeared 
in the literature over the past two dec­
ades,1'5 although few  in recent years. The 
grease being discharged as it is through a 
pinpoint orifice under very high pressure, is 
apparently able to penetrate readily the 
in tact skin, and in so doing leaves only 
a small wound of entry w hich m ay be 
alm ost invisible. The foreign m aterial then 
spreads widely through the tissues and may 
endanger circulation of the part if  tissues 
becom e too tense.
Tw o stages may be recognized in the 
subsequent course. T h e early stage consists
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of swelling and pain, grease in the tissues 
in unaltered form, pressure necrosis and 
possibly gangrene, and the formation of 
“abscesses” consisting chiefly of grease. The 
later phase is characterized by the appear­
ance of “grease oleomas”; and if the de­
posits are extensive, widespread structural 
and nutritional changes in skin and sub­
cutaneous tissues, with thickening, ulcera­
tions and infections.
T r e a t m e n t
The best treatment is of course preven­
tion, and garage owners and their em­
ployees should be made cognizant of the 
potential dangers of grease-gun injury and 
the very serious and disabling sequence of 
events which can evolve as the result of 
careless use of this equipment. Workmen’s 
Compensation Boards would be well ad­
vised to examine the existing situation with 
regard to prophylaxis.
Opinions have varied in the past as to 
the treatment of the acute phase of the 
lesion. Byrne4 advocated a conservative 
approach initially in view of the widely 
disseminated nature of the offending 
material and the likelihood that complete 
removal will often prove impossible. Brooke 
et al. 2 Mason,3 and Bunnell,6 however, all 
advocate a more aggressive attack, with as 
early and complete removal of the grease 
as is possible. The author’s experience in 
this case prompts him to agree with this 
latter view. The essential thing is to get 
the foreign material out of the tissues, and 
this can only be done by operation. The 
probability that complete removal may not 
be feasible at an operation done immedi­
ately after the injury should not be allowed 
to deter anybody from doing his best to 
remove all possible grease at this time and 
thus diminish the production of reactive 
changes in the tissues and the necessity for 
further operative procedures.
The proper handling of grease-gun injury 
should therefore consist of immediate 
evacuation from the tissues of all possible 
grease by way of generous and strategically 
placed incisions, using general anaesthesia 
and a tourniquet under proper operating 
room conditions. The surgeon should then 
follow up the case closely with repeated 
examinations and operations as necessary
to remove oleomas if and when they appear.
Su m m a r y
A case of grease-gun injury to the hand 
is reported. The potentialities of this injury 
towards severe and prolonged disability 
and economic loss are pointed out and a 
program of treatment is outlined.
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R esu m e
Les effets nocifs de l’injection d’huile dans les 
tissus humains sont bien connus depuis le debut 
de ce siecle. L’apparition des pistolets a graisse 
a haute pression, qui sont un accessoire indispen­
sable dans l’equipement de garage a entraine 
nombre d’accidents de ce genre. Un de ces cas 
est decrit ici.
II s’agit d’un employe de garage age de 28 ans, 
qui reput accidentellement une decharge de pis- 
tolet a graisse dans la paume de la main gauche; 
une enflure considerable de toute la main s’installa 
immediatement; il consulta un medecin, qui ex- 
prima par compression une petite quantite de 
graisse a travers l’orifice d’entree. Des bains 
chauds avec du detergent furent essayes sans 
succes et ce n’est que quinze jours plus tard que le 
malade fut adresse a Fhopital. La main etait tou- 
jours eonsiderablement enflee; les mouvements des 
quatrieme et cinquieme doigts, tres limites. Une 
incision permit d’evacuer environ 2 c.c. de graisse 
non alteree. Ulterieurement on dut proceder a 
plusieurs autres incisions en des points differents 
pour permettre Tissue de la graisse, soit libre, soit 
englobee dans des nodules de reaction du type 
“oleomes”. L’ensemble du traitement s’etala sur 
environ un an, jusqu’a ce que finalement les fonc- 
tions normales soient totalement restaurees.
Plusieurs cas du merne genre ont ete rapportes 
dans la litterature. II est certain que ces pistolets, 
qui ejectent de la graisse industrielle sous tres 
forte pression a travers un orifice de la taille d’un 
trou d’epingle, peuvent etre responsables de graves 
accidents de travail entrainant des incapacites 
parfois tres longues. Le meilleur des traitements 
est evidement prophylactique: il faut attirer
l’attention des employes de garage sur ce nouveau 
danger. En cas d’accident le traitement repose 
sur l’evacuation de la matiere introduce.
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TRANS-PYLORIC PROLAPSE O F ABERRANT PANCREATIC TISSU E
J. D. LONGLEY, M.D. and R. W . BOYD, M .D ., Vancouver
This is a report of a case of aberrant 
pancreatic tissue prolapsing through the 
pyloric canal. Although there have been 
many reports of trans-pyloric prolapse of 
gastric mucosa5’ 7-911’ 13 in only two of 
these3’ 4 has the prolapse been of pancreatic 
tissue.
Case Report
A 59 year old Japanese woman was admitted 
to hospital nauseated and in severe dehydra­
tion. She had pain in her right upper quadrant, 
more severe in the late afternoon, for as long 
as she could remember. This pain bore no 
relationship to meals. In addition she suffered 
from anorexia and occasional nausea but not 
from vomiting.
On examination the patient was dehydrated, 
pale and showed evidence of loss of weight. 
Her haemoglobin was 9.3 g. % and her weight 
88 lb.
The patient was treated with various diets 
and antispasmodics without relief of her pain. 
Barium meal examination revealed a deformed 
duodenal bulb. The typical mushrooming
Fig. 1.—Antero-posterior view of the abdomen 
showing irregular filling defect in the duodenum.
Fig. 2 .—Antero-posterior view showing “mush­
rooming” into the duodenum.
characteristic of gastric mucosa prolapsing 
through the pyloric canal was demonstrated. 
The fact that this was prolapsed pancreatic 
tissue was not suspected.
There was no delay in the emptying of the 
stomach (Figs. 1 and 2).
Because there was no appreciable response 
to medical therapy including diet, antispas­
modics and antacids, a laparotomy and partial 
gastrectomy were performed. At operation 
scarring of the duodenal bulb was seen and 
this was judged to be due to a previous ulcer. 
There was also a cyst measuring 1 x 2 x 2  cm. 
within the submucosa of the stomach close to 
the pyloric ring (Fig. 3). This cyst contained 
clear fluid and was lined with columnar epi­
thelium. On microscopic section pancreatic 
tissue was found surrounding the cyst. There 
were acini but no islets (Fig. 4).
D iscussion
The first case of prolapsing aberrant 
pancreatic tissue was reported by Collett4 
in 1946. He described this condition in a 
six year old boy with a three year history 
of intermittent umbilical pain and episodic 
attacks of nausea and vomiting which were 
relieved by assuming the genupectoral 
position. Physical examination was unre­
markable except for moderate obesity. 
Roentgenologic study revealed a small 
gastric polypoid mass in the prepyloric 
region, a position permitting prolapse 
through the pylorus into the duodenum. 
At operation a small polypoid lesion was 
found in the pyloric antrum. It  was 1.5 cm.
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Fig. 4.—Microscopic section showing the acini cell typical of pancreatic tissue (X 100). 
Note the tendency to cyst formation.
Fig. 3.—Pyloric region of gross specimen show­
ing redundant gastric mucosa which has prolapsed 
through the pyloric ring, in the central portion of 
the photograph. Forceps are in the cyst of pan­
creatic tissue.
in diameter and contained pancreatic tis­
sue. Ducts and acini were present but no 
islet cells.
In 1957 Bernard3 reported another case 
of a 48 year old man with continuous epi­
gastric pain not relieved by food, and 
nausea without vomiting. Fluoroscopy re­
vealed trans-pyloric mucosal prolapse. 
Failure of medical treatment resulted in a 
laparotomy and partial gastrectomy. A
nodule about the size of a large pea con­
sisting of acini and ducts but no islet cells, 
was found under the mucosa near the 
pylorus. The patient was asymptomatic 
after operation.
According to Anderson,1 the incidence of 
pancreatic heterotopes in autopsy series is 
between 0.5 and 5.6%. This is a consider­
ably lower incidence than that reported by 
Feldman and Weinberg6 who state that 
at autopsy, in 13.7% of cases, the duo­
denum contains aberrant pancreatic tissue, 
and that in 80% of these, the heterotopes 
are within 2 cm. of the ampulla of Vater.
Pearson8 gives the incidence as 1% to 
2%, whereas Barbosa2 states that aberrant 
pancreatic tissue will be found once in 
every 500 operations.
Histologically the appearance is usually 
that of normal pancreatic tissue, namely 
ducts, acini and islet cells, according to 
Anderson.1 On the other hand, Robbins12 
states that islets of Langerhans are often 
absent. In our own case and those of 
Collett and Bernard, islet cells were not 
demonstrated.
No clinical picture is typical of this 
syndrome, according to Pendergrass.10 Two 
of the cases reviewed included intermittent
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crampy abdominal pain which could have 
been due to partial intermittent obstruction 
of the pyloric canal by the polyp.
Summary
A case of transpyloric prolapse of aber­
rant pancreatic tissue has been presented 
together with a review of two similar cases.
This syndrome would seem to be char­
acterized by vague epigastric pain and 
nausea, failure to respond to medical man­
agement, demonstration of the prolapse at 
fluoroscopy and complete relief of symp­
toms after operation.
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Resume
Un cas est decrit dans lequel du tissu pancrea­
tique aberrant fait hernie dans le canal pylorique.
II s’agit d’une femme de 59 ans, de race 
japonaise, admise a Fhopital pour des nausees 
et des douleurs dans le quadrant superieur droit 
de l’abdomen. La patiente est dehydratee, pale 
et amaigrie. Un examen radiologique montre une 
deformation du bulbe duodenal avec une image 
en champignon, caracteristique de la hernie de la 
muqueuse gastrique dans fe canal pylorique; a 
ce moment on ne soupgonna nullement qu’il 
s’agissait en realite de tissu pancreatique.
On pratiqua une laparotomie et une gastrectomie 
partielle: le bulbe duodenal etait porteur d’une 
ancienne cicatrice probablement due a un ulcere; 
une formation kystique de 1 x 2 x 2 cm. se trouvait 
dans la sous-muqueuse gastrique tout pres de 
l’anneau pylorique. A l’examen anatomo-patho- 
logique on decouvrit du tissu pancreatique glan- 
dulaire, sans dots. Les suites operatoires furent 
tres bonnes.
Une breve revue de la litterature est ensuite 
donnee.
STUDIES ON VERTEBRATE NEUROGENESIS.
S. Ramon y Cajal, Faculty of Medicine, Uni­
versity of Madrid. Translated by Lloyd Guth, 
M.D., Department of Health. Education and 
Welfare, Bethesda. Md. 432 pp. Ulust. Charles 
C Thomas, Springfield, 111.; The Ryerson Press 
Toronto, 1960. $14.75.
Dr. Lloyd Guth of the National Institute of 
Neurological Diseases, Bethesda, Maryland, 
has succeeded in translating into current 
scientific English, this book of the leading 
scientist in the field of neurohistology. Pub­
lished in French in 1929, it has become a 
classic in the field of vertebrate neurogenesis. 
Studies in neuronal histogenesis in the spinal 
cord, cerebellum, cerebral cortex, retina, and 
in the peripheral nervous system are the main 
topics of this book. A great number of clear 
illustrations are helpful in rendering the diffi­
cult and partly controversial issues understand­
able. Dr. Guth has added an author and 
subject index missing in the French edition. 
This book will be valuable for English speak­
ing clinical scientists interested in the field of 
neuroembryology.
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MESENTERIC LIPOMA IN CHILDREN
W. L. OGILVY, M.R., Ch.B., M.Sc., F .R .C .S.tC ]' and 
H. F. OWEN, M.D., C.M., F.R.C.S.[C],t Montreal
Alth o u g h  cystic tumours of the mesentery 
are seen from  time to time in children, 
solid tumours are exceedingly rare. A child 
with a large lipoma of the gastro-colic 
omentum was treated at the M ontreal 
C hildren’s H ospital in November 1958. It  
is our belief that this will furnish the fifth 
reported case of mesenteric lipoma in a 
child, and the first reported in this location.
C ase H istory
A three year old girl was taken to see her 
family doctor because of loss of appetite. On 
physical examination a mass was found in the
Fig. 1.—Radiograph of the abdomen in the 
lateral projection showing a translucent mass 
lying anteriorly within the peritoneal cavity, t
“Clinical Fellow in Surgery, fAssistant Surgeon- 
in-Chief, The Montreal Children’s Hospital, and 
the Department of Surgery, McGill University.
t  Acknowledgment is made to Dr. Gilles Boulard, 
Radiologist, St-Eusfebe Hospital, Joliette, P.Q. for 
the original film.
abdomen and investigation was initiated by- 
having an intravenous pyelogram and barium 
series carried out. A diagnosis of intra­
abdominal lipoma was established and she was 
admitted to the Montreal Children’s Hospital 
on November 9, 1958.
The patient was a bright, well developed 
child. The only significant findings on full 
physical examination were in the abdomen, 
which was slightly protuberant, and a large 
smooth, freely mobile non tender mass was 
palpable. This mass extended from under the 
left costal margin downwards and to the right 
to just below the level of the umbilicus.
A review of the previous radiographs showed 
a normal urinary tract and no intrinsic abnor­
mality of the intestinal tract, except displace­
ment by the mass (Fig. 1 ). Plain films of the 
abdomen were taken in the supine and lateral 
projections and these showed the mass lying 
anteriorly in the abdominal cavity displacing 
the gas-filled bowel posteriorly. The mass was 
noted to have the same radiological density 
as fat. On this evidence a preoperative diag­
nosis of intra-abdominal lipoma was made.
On November 11, operation was performed 
and the mass was exposed through a transverse 
incision in the left upper quadrant. It was 
found to be lying between the leaves of the 
gastro-colic omentum (Fig. 2 ). A thin filmy 
layer of gastro-colic omentum could be readily 
reflected off both anterior and posterior sur­
faces. The mass had bulged downwards and 
forwards so that it was lying anterior to the 
transverse colon and greater omentum. It was 
easily mobilized, the only firm attachment 
being at its upper pole where it was suspended 
by a vascular pedicle, the vessels originating in 
the gastro-splenic ligament.
The tumour measured 24 x 15 x 5 cm. and 
weighed 779 g. (Fig. 3 ). Multiple sections 
were examined histologically and showed nor­
mal lobulated fatty tissue and a fibrous capsule 
'there were small fat cysts and tiny foci of 
fat necrosis associated with granulomatous 
inflammation.
The child’s course was quite uneventful 
following operation and she was discharged 
from hospital on the seventh postoperative 
day. Subsequent follow-up has shown that her 
growth development since operation has been 
normal.
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D iscussion
The diagnosis of an intra-abdominal 
lipoma can be made with relative ease by 
the radiologist. A mass which casts a 
shadow intermediate in density between air 
and water is diagnostic of fat. Clinically 
the picture may vary, presenting, as in this 
case with a rather non specific complaint of 
“poor appetite” or with crampy abdominal 
pain, altered bowel habits, varying degrees 
of intestinal obstruction or merely as pro­
gressive enlargement of the abdomen.
The presence of a firm, mobile mass in 
the abdomen along with the radiological 
picture described, is all that is required 
to make the diagnosis. However, the site 
of origin cannot be determined accurately 
until laparotomy is performed. The possi­
bility of encountering omental and mesen-
Fig. 2.—Photograph taken during operation 
showing mass located in the gastro-colic omentum 
just below the stomach.
lUrki 1 ‘
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Fig. 3.—Specimen removed at operation.
teric cysts should also be considered.
Mesenteric lipomas have been reported 
in the small bowel mesentery1' 3- 4 and the 
transverse mesocolon.2 A tumour weighing 
over 8 kg. was found in the transverse 
mesocolon of an 11 year old boy. To our 
knowledge the case presented here is the 
first recorded of a lipoma arising in the 
gastro-colic omentum.
Simple excision of the tumour is obvi­
ously the treatment of choice, but when the 
lesion is in the small bowel mesentery the 
blood supply to the bowel may be com­
promised requiring resection of adjacent 
small bowel with anastomosis to restore 
bowel continuity.
Su m m a by
Lipoma in the mesenteries is a rare lesion
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in childhood. A case report is presented of 
a lipoma in the gastro-colic omentum. The 
presenting symptoms are often non specific 
or there may be varying degrees of bowel 
obstruction. The radiological picture is 
typical and allows differentiation from 
other mobile intra-abdominal masses. Sur­
gical excision is advised.
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Resume
Les tumeurs kystiques du mesentere sont rela- tivement frequentes; par contre, les tumeurs solides sont particulierement rares. Cet article rapporte Fhistoire d’un cas de lipome situe dans l’epiploon gastro-colique chez un enfant, qui est sans doute le premier du genre a etre decrit dans la littera- ture.Une petite fille de trois ans fut amenee en consultation chez le medecin pour une perte d’ap- petit; a l’examen physique une masse fut decou- verte dans la region abdominale et 1’enfant fut hospitalisee. L’etat general etait satisfaisant; le ventre etait legerement hallonne, et l’on pouvait y palper une tumefaction de grande taille, mobile, non fluctuante. Les radiographies (pyelographies, lavement baryte) ne montrerent rien d’anormal; la tumeur etait cependant visible sur les radiographies a vide. L’operation fut decidee et a l’ouverture de l’abdomen, ou trouva une tumeur situee entre les deux feuillets du grand epiploon, vascularisee a partir des vaisseaux gastro-spleniqu.es. Cette tumeur fut facile a mobiliser et a extirper; elle mesurait 24 x 15 x 5 cm. et pesait 779 g. A l’histologie il s’agissait d’un lipome. Les suites operatoires furent sans histoire.
RADIATION BIOLOGY. Proceedings of the Second Australasian Conference on Radiation Biology held at the University of Melbourne, December 15-18, 1958 by the Australian Radia­tion Society. Edited by J. H. Martin. 304 pp. Illust. Butterworths Scientific Publications, Lon­don; Butterworth & Co. (Canada) Ltd., Toronto, 1959. $11.00.
It is impressing to see, in a country smaller than Canada such a fine collection of papers on this field presented by such a distinguished group of workers. Papers are included, not only from Australians, but from well known Ameri­can and British investigators. The non special­ist may find some of the material rather abstruse but he cannot fail to be impressed with the lucidity and simplicity of Professor L. H. Gray’s chapters on mechanisms of radiation dose, oxygen effects and on recent studies of radiobiological effects at the cellular level. These chapters are worth reading to anyone interested in finding out about radia­tion biology.Dr. Loutit has some fundamental material on metabolism of Strontium 90, radioactivity in food and on radiation and leukaemia. Dr. Martin has some further data on radiation dose during diagnostic radiographic procedures in extension of his excellent studies on gonadal dose. There are other papers on radiation effects on solids and solutions, on grafted tissues and on blood cells.Since these chapters are transcripts of papers presented at the session they are not broken down or subdivided as would be done if pre­
pared for a book. Also the slides presented with the papers are missing. A short summary and conclusion at the end of each would have helped a great deal.One cannot conclude a review of this book without commending the exceedingly fine foreword by Sir MacFarlane Burnet which places radiation hazards in normal use in their proper perspective. It should be read by any­one who has anything to do with the use of radiation.
KLINISCHE CHIRURGIE fur die Praxis. In vier Banden. Band 1. Lieferung (Clinical Practice of Surgery. In 4 volumes. Vol. I Part I). Edited by O. Diebold, H. Junghanns and L. Zukschwerdt. 184 pp. Illust. Georg Thieme Verlag, Stuttgart, W. Germany; Intercontinental Medical Book Corporation, New York, 1959. $8.60.
This publication is not intended just to become another surgical textbook for undergraduates or to present the technical part of surgery. It is planned to bring the clinical aspects into focus by presenting pathogenesis, diagnosis, differential diagnosis, indications, the possible methods of treatment and preoperative and postoperative care, in the meantime recogniz­ing pathological and physiological progress in the last few decades.The first part of the present section deals with wounds, their types, healing, infections and parasitic diseases. The second part dis­cusses thermal and electrical burns, and meta­bolic and chemical changes in them, with their local and systemic effects.
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S U R G I C A L  T E C H N I Q U E
FURTHER STUDIES OF CATHETER-VENOSETS 
EMPLOYING HALF-NEEDLE GUIDE*
ERIC C. ELLIOT, M.D., B .Sc.(M ed.),t Edmonton, Alta.
It is possible to insert a catheter into a 
superficial vein semi-automatically by 
means of a half-needle guide (Fig. 1). 
After the vein is punctured, the guide can 
be withdrawn while simultaneously ad­
vancing the catheter into the vein; this 
combined manoeuvre automatically dis­
engages the catheter from the needle. The 
insertion of a catheter already attached to 
a venoset and filled with fluid becomes a 
simple procedure.
In a preliminary communication,1 the 
initial 100 trials with the catheter-venosets 
( especially with catheter size PE-50) utiliz­
ing earlier versions of the guide, indicated 
that a low failure rate might be possible 
with this method. A further 108 administra­
tions using a later model of the guide have 
substantiated this view; these results are 
now reported.
Methods
The usual procedure of applying a 
tourniquet and disinfecting the skin was 
carried out, occasionally shaving the hair. 
The catheter set was connected to the 
venoset and the lines filled with fluid from 
the infusion bottle. The skin and vein were 
punctured by keeping the bevel side of 
the half-needle point uppermost. A jet of 
blood usually appeared in the catheter, 
visible in the half-needle when the vein was 
entered. The tourniquet was released, the 
rate clamp opened to check entry of the 
vein, and then the catheter was advanced 
and the guide removed.
The intravenous tubing was looped in a U 
shape and taped to the skin with two 
strips of Elastoplast.1 If the catheter was 
located (a ) in the antecubital vein, a 
flannel bandage about the wrist was used 
to restrict motion at the elbow from 5° 
to 10°; (b )  if on the back of the hand, a
“ From the McEachern Cancer Research Labora­
tory and the Department of Surgery, University 
of Alberta, Edmonton.
fFellow of the National Heart Foundation. Work- 
on this project was also carried out during the 
tenure of a Canadian Life Insurance Fellowship.
small wrist splint was employed; ( c )  if in 
the forearm no splinting was necessary.
The words “CATHETER - IN” were 
printed on the tapes to indicate to the nurse 
responsible for discontinuing the infusion, 
that a catheter was being used.
Results and D iscussion
Catheter-venosets were employed on 
patients picked at random from surgical 
wards; most of them were men. In 50 cases 
size PE-50J catheters were used; these 
were introduced through half-needles con­
structed from 18 gauge thin-wall needles. 
In 49 of these cases the doctor’s order for 
the 24-hour period, consisting usually of 
1-2.5 1. of intravenous solution, was carried 
out successfully. The only failure occurred 
in the first patient in the series, who was 
very obstreperous and pulled the venoset 
tubing apart where it was connected to 
the rubber injection tubing.
Catheters of size PE-10 were employed 
in 58 other patients. These tubes fitted into 
half-needles made from ordinary 19 gauge 
needles. In 13 cases the transfusion stopped 
running. The only explanation for this 
seemed that either the bore of the catheters 
was too small or the fine flexible tubing 
had become kinked.
All these transfusions lasted only a few 
hours, except one which was continued 
for about 48 hours. In view of phlebitis2 
that often results from prolonged intra­
venous transfusions, it was concluded that 
this should be a separate investigation. It 
was observed that the 3 in. catheter ( Fig. 
I D ) had a “governor effect” upon the rate 
of administration of the fluid. With the 
clamp wide open it took four and one-half 
to five hours for two litres of 5% solution 
to run in.
Certain technical features of the guide 
are worth stressing. The half-needle in no
fPE  stands for polyethylene, and the number 
indicates the size of the tubing; both are a con­
notation of Clay Adams, the manufacturer.
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Fig. 1.—Four views of guide and catheter set 
are presented. The handle of the guide was made 
from hard polyethylene (Marlex 50$), into which 
the half-needle was embedded. The guides, with 
catheter sets positioned in the half-needles were 
packaged individually in plastic bags and sterilized 
with ethylene oxide ( Steroxcide 12§).
A.—Oblique view demonstrating the slot in half­
needle and the angle between the needle and 
handle. The angle allowed advancing and with­
drawing the needle parallel to the vein axis. The 
small hook at the distal end of the handle facili­
tated withdrawal of the guide. B.—Side view of 
the guide with short 1 in. catheter in position. 
The end of the catheter passed only to the base 
of the bevel of the needle. The constricting action 
of the needle, as well as grasping the hf ndle and 
tubing between thumb and forefingers, maintained 
the catheter in position during the venipuncture. 
It is necessary to introduce the needle point (see 
circle) into the vein just far enough to ensure that 
the catheter when advanced, passes into the 
lumen and not interstitially. C.—Catheter being 
advanced or skidded along open part of needle by 
forcing the catheter-adapter forward and down­
ward in the direction of arrow-1, and withdrawing 
the guide in the direction of arrow-2. D.—Side 
view showing longer 3 in. catheter. Cover (arrow) 
keeps the flexible polyethylene catheter sterile, 
and prevents buckling; the cover is split along 
one side. After the catheter is introduced into 
the vein and the guide disengaged, the proximal 
2 in. of catheter is advanced along the split in 
the cover, which is then discarded. The 3 in. 
catheter is recommended for use in a vein near 
or over a joint such as the elbow.
fMarlex 50: A product of Phillips Chemical 
Company, Plastics Sales Division, Bartlesville, 
Oklahoma.
§Steroxcide 12: Trademark for gas mixture of 
ethylene oxide and inert gas. Former is the steril­
izing agent and latter is present to make gas mix­
ture non-inflammable. Produced by Wilmot Castle 
Company, Rochester, N.Y.
instance severed the catheter because in 
the construction of the half-needle from a 
whole needle the base of the bevelled 
point, which can act as a shearing edge 
was filed away. Further, since the half­
needle was actually slightly more than 
half a needle it exerted a slight constric­
tion on the catheter. This was necessary 
in order to keep the catheter in the needle. 
The constriction was overcome by the dis­
engaging process (Fig. 1C ). This man­
oeuvre because of the edges of the half­
needle, caused a slight marking of the 
catheter but it was never of any conse­
quence.
Although blood or fluid of similar 
viscosity would run through the PE-50 
catheter a larger bore catheter would be 
required if it were necessary to pump 
blood into the vein. The application of the 
catheter-venoset in paediatrics was not in­
vestigated owing to the unavailability of 
small gauge thin-wall needles and fine, 
stiff plastic tubing.
C onclusions
Catheter-venosets (especially with the 
PE-50 catheters), judging from the results 
to date could be of practical value because 
the failure rate of 2% is low and the 
method is simple. The needle being open 
along one side prevents the cutting of the 
catheter in two.
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R esu m e
II est possible d’inserer un catheter dans une 
veine a l’aide d’un guide forme d’une moitie 
d’aiguille: apres avoir ponctionne la veine, ce 
conducteur peut etre retire doucement cependant 
que l’on engage progressivement le catheter dans 
le vaisseau.
La technique utilisee est decrite en detail, de 
meme que l’appareillage employe.
La methode a ete essaye sur une centaine de 
patients, pris au hasard en salle d’operation, dont 
la plupart etaient des hommes. Les transfusions 
passerent fort bien avec les catheters N° 50; il 
y eut quelques difficultes avec les N° 10.
DISINFECTION OF ANAESTHETIC APPARATUS
P. WARNER, M.D., Ph.D. and JANE DOHERTY,0 Winnipeg, Man.
A t t e n t i o n  i s  occasionally turned on 
anaesthetists’ equipment as a vehicle for 
bacteria responsible for infections occurring 
in hospital. Since 1933 there have been at 
least twelve publications dealing with the 
subject; these represent a very small pro­
portion of the total amount written on 
hospital infection as a whole. Although 
some papers have suggested that it is pos­
sible that a rue st lie tic apparatus has been 
or could be the vehicle of bacteria or 
viruses causing infections, it has never, 
in fact, been demonstrated that such infec­
tions have been caused by anaesthetic ap­
paratus. Although pathogenic organisms 
have been found on anaesthetic apparatus, it 
has never been shown that it was contamin­
ated to a greater degree than its environ­
ment including the patient himself or the 
air he breathes.
One of the earliest references to the 
possibility of the transfer of infection by 
anaesthetic apparatus appears in “Queries 
and Minor Notes”16 where a practitioner 
enquires about the possibility of transmis­
sion of influenza by this method. In the 
following year Magath12 describes some 
experiments on anaesthetic apparatus to 
show that transmission of bacteria is pos­
sible. He introduced a water trap into the 
apparatus for the purpose of diminishing 
the passage of bacteria. Also he suggested 
the use of soap and water to wash the 
apparatus.
There are few or no references to the 
cleaning of anaesthetic apparatus in stand­
ard textbooks on disinfection and steriliza-
“From the Departments of Bacteriology, Winnipeg 
General Hospital and the Medical School, Univers­
ity of Manitoba, Winnipeg.
tion or those on surgical technique or those 
on anaesthesiology. From time to time, 
however, it is referred to in medical litera­
ture. In “Queries and Minor Notes”15 an 
expert states that manufacturers recom­
mended soap suds and hot water for clean­
ing and that metal parts may be autoclaved 
and rubber parts boiled. He also mentions 
the use of mercury bichloride, saponated 
solution of cresol (Lysol), alcohol and 
formaldehyde. The use of a cresolic disin­
fectant has been shown to produce burns 
owing to its solubility in rubber7 and for 
this reason is not in fact widely used. The 
anonymous expert also stated that the soda- 
lime canister could be autoclaved and that 
it did not allow the passage of organisms. 
This latter statement is confirmed by the 
experiments of Adriani and Rovenstine1 
who showed that nebulized suspensions of 
E. coli and tubercle bacilli could not be 
detected as passing through a canister. Also 
tests were carried out with canisters used 
on patients known to have tubercle bacilli 
in the sputum. From their results they con­
cluded that the soda lime canister was not 
important in the transfer of infection.
Livingstone and his colleagues9 developed 
a formalin-alcohol mixture that disinfected 
masks contaminated with tuberculous 
sputum. It was apparently necessary to wash 
the masks thoroughly after soaking in their 
mixture to avoid burning subsequent pa­
tients and this solution does not seem to 
have been widely used.
In 1952 Joseph8 demonstrated large 
numbers of organisms in breathing tubes 
and bags and showed that they could be 
substantially reduced by simple rinsing. An 
even greater reduction was obtained from
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the use of “pHisoderm” containing 3% 
hexaehlorophene. The British Medical 
Journal3 commenting on Joseph’s paper, 
indicated that the boiling of parts of 
anaesthetic apparatus was common in Bri­
tain and that face masks could be soaked 
in 1:2000 biniodide of mercury. Smith20 
suggested that careful cleaning and disin­
fection of endotracheal tubes was necessary 
for the prevention of tracheitis in children.
Gross5 investigated the use of Zephiran 
(benzalkonium chloride) for the disinfec­
tion of anaesthetic apparatus following soap 
and water washing. Using Zephiran 
(1:1000) he was able to disinfect all but 
a third of breathing tubes and bags. The 
prominent organisms were gram-negative 
bacilli including Ps. pyocyanea which, 
Gross5 stated, was demonstrated to “grow"’ 
in the Zephiran and was present in the 
Zephiran reservoir in the hospital. This is 
particularly significant in the face of a 
report14 that Zephiran contaminated with 
Ps. pyocyanea was responsible for 40 in­
stances of bacterasmia and at least one 
death.
McDonald, Welch and Keet11 investigated 
pHisohex, i.e. pHisoderm (consisting of 
sulphonated ether petroleum, lactic acid, 
wool fat and cholesterols) together with 
3% hexaehlorophene — for cleaning endo­
tracheal tubes. They showed that scrubbing 
with a brush for about one minute (40 to 
100 strokes) was sufficient to sterilize them 
whereas two bar soaps (Dial and Gamo- 
phen) containing 2% hexaehlorophene 
were not effective. They did not test the 
antituberculous activities in practise but 
quoted Florestano4 who had shown that 
hexaehlorophene was one of the most 
active bisphenols against tubercle bacilli. 
It was found to be inhibitory at a concen­
tration of 0.24 mg. %.
Ziegler and Jacoby21 studied the effects 
of several disinfectants on fine rubber simu­
lating the balloon of inflatable endotracheal 
tubes including two concentrations of alco­
hol, “detergicide” and 1:1000 Zephiran. 
They found that, if the rubber were con­
taminated with sputum and washed with 
pHisoderm while still moist and soaked in 
the solutions, all solutions were effective ex­
cept detergicide. When the sputum was al­
lowed to dry, however, only boiling for 15
minutes was effective. These authors em­
phasized that it was imperative to prevent 
drying of secretions and recommended the 
use of 70% alcohol. Hexaehlorophene was 
not investigated.
Smith and Howland19 were able to 
sterilize 18 out of 41 (44% ) endotracheal 
tubes with 0.6% to 0.8% hexaehlorophene. 
When using 3% hexaehlorophene they 
claimed an improvement, obtaining 12 
(75% ) sterile endotracheal tubes out of 
a total of 16 satisfactorily tested. Although 
their results are not statistically significant 
they agree with McDonald et al.11
Nimeck and his colleagues13 describe the 
techniques used in the University of Alberta 
Hospital where masks are not routinely 
decontaminated but washed only occasion­
ally with “Germa Medica” soap which con­
tains 2% hexaehlorophene. Endotracheal 
tubes are first washed in Germa Medica or 
pHisohex and then soaked in 1:1000 
Zephiran solution. Using a slightly different 
technique from ours they found all of them 
contaminated and many with staphylo­
cocci and potentially pathogenic gram­
negative organisms including Ps. pyocyanea. 
They considered their findings sufficient 
indication for changing their methods but 
did not recommend any alternative.
Finally, a recent report from Britain10 
concludes that boiling water or autoclaving 
should be used for the sterilization of 
anaesthetic apparatus. If the rubber is con­
sidered delicate then soaking and rinsing 
in water at 60° to 70° C. (hotter than the 
hand can stand) is recommended. Although 
this method was not guaranteed to inacti­
vate all pathogens it was stated that it 
would reduce them to a small number. 
These conclusions were based on experi­
ments with bacteria and viruses.
Although it seems that anaesthetic ap­
paratus is not a potent source of infection, 
it was thought worthwhile to try out some 
simple method of bacteriological sampling 
of the apparatus in present use at this hos­
pital. This was done firstly to see what kind 
of results we might expect from apparatus 
cleaned by recognized methods, during a 
period when the average number of in­
fections per month occurring in the hospital 
was reasonably steady and was not high. 
Using such figures we could see if the
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standard of cleaning was maintained and 
also would be ready to compare new 
methods of cleaning with those in present 
use.
This paper contains the results of apply­
ing such simple methods.
Materials and M ethods
All tests were carried out on clean equip­
ment ready for use in the operating rooms 
between May and December 1959.
The operating room floor where the 
machines were situated had been newly 
built and elaborate precautions had been 
instituted to maintain sterility in them. The 
machines were stored ordinarily in the non- 
sterile area until required for use when 
they were wheeled into the sterile area.
We visited the operating room in the 
afternoons after operations had ceased. Such 
machines as had been cleaned were 
sampled. Each time an attempt was made 
to sample those machines that had not pre­
viously been tested. In this way 14 machines 
were sampled once, five were tested twice 
and two were tested on three occasions. On 
six occasions breathing bags were tested 
alone—the remainder of the time, bags and 
apparatus were tested at the same time. On 
four occasions breathing bags had been left 
on the machine as they had been used with 
non rebreathing valves and had not been 
cleaned. The results obtained from these 
were similar to the others and so are not 
considered separately. Thus, the total num­
ber of occasions on which machines were 
tested was 23.
A note was made of the time that had 
elapsed between cleaning and sampling and 
of the date on which sampling took place. 
Neither of these affected the results and 
so are not considered further.
Cleaning of A naesthetic Apparatus
All pieces of apparatus were first rinsed 
in hot water, then Germa Medica liquid 
soap (0.2% hexachlorophene in soap) was 
poured all over them and rubbed by hand. 
Then the pieces of apparatus were rinsed in 
hot water until the rinsing water was quite 
clear.
After this procedure the pieces of ap­
paratus were allowed to drain and dry by
themselves. The endotracheal tube, the con­
necting joint for the endotracheal tube, and 
airway were then soaked in 1:1000 Zephiran 
( benzalkonium chloride). Any piece of 
apparatus other than the ones listed which 
became unusually covered with secretions or 
which had been used with a heavily in­
fected patient was also soaked in Zephiran 
for half an hour.
After cleaning, masks, breathing tubes, 
breathing bags, and Y-connectors were 
assembled and left in place on the machine. 
Endotracheal tubes, airways and suction 
catheters were either covered with gauze or 
latterly placed in a plastic bag on top of 
the machine. The plastic bag was not 
cleaned. Laryngoscopes were in addition 
wiped with a cloth soaked in ether and 
then placed in leather bags, which were not 
cleaned, and put in the drawer of the 
apparatus. The connecting joint for the 
endotracheal tube was kept in the drawer 
of the anaesthetic machine.
Sampling M ethod
(a ) Swabs. — Commercially prepared 
(Curity or Johnson & Johnson) swabs were 
marked on one side of the applicator stick 
so that they could be rolled one complete 
revolution on a surface. It was found that 
swabs could be made to come into contact 
with an area from about 1.2 cm. to about 
3.3 cm. in length by about 1.0 cm. in width. 
On the whole, Curity swabs were larger 
and more consistent than those of Johnson 
& Johnson. However, this variability did not 
turn out to be a critical factor in our 
investigation.
The swabs were sterilized and were 
rolled (without moistening) one complete 
revolution on the different pieces of anaes­
thetic apparatus listed in Tables I, II and 
III. They were then rolled similarly on a 
blood agar plate. The plates were incubated 
overnight at 37° C. and the number of 
colonies counted. If the colonies were so 
confluent as to be uncountable an estimate 
was made of the number present.
After the swabs had been rolled on 
the blood agar plates they were cut off so 
that the cotton wool end fell into thiogly- 
collate broth. The broths were incubated 
from 44 to 48 hours and then streaked on
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TABLE I .—A naesthetic A ppa r a t u s : R e s u l t s  o f  R o ll-S w a b s*
Average
Total Unsterile Total organisms
Apparatus tested swabs swabs organisms per swab
Mask rim Mouth..............................
Nose.................................
.....................  15
.....................  15
.....................  14
4
3
2
6
10
5
0.4
0.7
0.4
Endotracheal tubesf No. I ................................
No. 2 ................................
...................  16
.....................  16
.....................  17
6
3
3
11
4
7
0.7
0.3
0.4
Endotracheal connector f ....................................
Suction catheter...................................................
...................  17
.....................  9
3
0
4
0
0.2
0.0
Totals................................................................................  H9 24 (20%) 47 0 .4
*Swabs rolled about a horizontal axis first in contact with apparatus being sampled and then in contact 
with a blood agar plate. fSoaked in Zephiran.
blood agar plates. These were incubated 
overnight and organisms were identified by 
their colonial appearance. Staph, pyogenes 
was identified by subculturing on phenol- 
phthalein phosphate plates2 and those gram- 
negative bacilli fermenting lactose on des- 
oxyeholate agar (Difco) plates were de­
scribed as coliform organisms. Ps. pyo- 
cyanea was identified by colonial appear­
ance and the production of characteristic 
odour and green pigment. Other organisms 
identified by cultural characteristics and 
staining were B. subtilis and various cocci 
other than Staph, pyogenes.
(b ) Breathing bag s—Ten  millilitres of 
sterile saline was poured into a breathing 
bag and thoroughly moved around within it. 
The fluid was then returned to the sterile 
bottle. One millilitre of the saline washing 
was then added to about 10 ml. of warm 
molten agar, mixed thoroughly and poured 
into a Petri dish, allowed to solidify and 
then incubated at 37° C. The remainder 
of the saline wash was stored in the re­
frigerator. The following day the number 
of colonies was counted in the pour-plate. 
If there were more than ten colonies, serial 
tenfold dilutions were made from the stored 
saline wash and pour-plates prepared from
them. In this way an estimate was obtained 
of the number of organisms in one millilitre. 
No attempt was made to identify organisms, 
although it was noticed, on account of the 
presence of diffusible green pigment, that 
Ps. pyocyanea was present on several occa­
sions.
R esu lts
The results of the “roll-swabs” are shown 
in Tables I and II. Table I shows that none 
of the pieces of apparatus listed ( the masks, 
airways, endotracheal tubes, laryngoscopes, 
connectors, and catheters) yielded swabs 
with an uncountable number of organisms 
and, in fact, 80% of the swabs thus ob­
tained were sterile. On the average there 
were 0.4 organisms per swab. Table II 
shows the results with the Y-connectors and 
the breathing tubes which yielded a rela­
tively larger number of unsterile swabs. The 
breathing tube seemed to be the most con­
taminated. Taking both pieces of apparatus 
together, 64% yielded sterile swabs al­
though over half of those growing organ­
isms yielded uncountable numbers. The 
estimated average numbers of organisms 
per swab show a very much higher level 
than the apparatus listed in Table I.
TABLE II.—A naesthetic A p pa r a t u s : R e su l t s  o f  R oll-S w a b s*
Swabs with Estimated Average
Total Unsterile uncountable Countable total organisms
Apparatus tested swabs swabs organisms organisms organisms per swab
Y-connector................... 17 5 i 18 68 4.0
Breathing tube............. 16 7 6 4 394 24.6
Totals............... 33 12 (36%) 7 22 462 14.0
*Swabs rolled about a horizontal axis first in contact with apparatus being sampled and then in con­
tact with a blood agar plate.
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T a b l e  III .— A n e s t h e t ic  A p p a r a t u s : S w a b s  C u l t u r e d  in  B r o th
Swabs with
Total Unsterile Staph. Ps.
Apparatus swabs swabs pyogenes pyocyanea Coliforms Others*
Mask rim Mouth. ...............  14 5 0 0 0 5
N ose.........................  13 7 1 0 0 6
Airway t .....................................................  13 0 0 0 0 0
Endotracheal tubes! No. 1 ........................ 15 5 0 0 0 5
No. 2 ........................ 15 3 0 0 0 3
Laryngoscope................................................  16 7 2 0 0 5
Endotracheal connector!............................ 16 3 0 0 0 3
Suction catheter......................................  8 2 0 0 0 2
Y-connector.....................................   14 4 0 2 1 2
Breathing tube..................................   13 6 0 4 2 3
T otal..............................................  137 42 3 6 3 34
*B. subtilis and cocci other than Staph, pyogenes. fSoaked in Zephiran.
Table III shows the results of culturing 
the swabs in broth. Using this method two- 
thirds of all swabs were sterile. Most un­
sterile swabs yielded miscellaneous organ­
isms of little pathogenic importance and 
apart from three swabs yielding Staph, 
pyogenes the only pieces of apparatus with 
potentially pathogenic organisms, in the 
shape of Ps. pyocyanea and coliforms, were 
Y-connectors and breathing tubes.
Table IV shows the results of the tests 
on the breathing bags—the great variability 
in the results is to be noted ranging from 
no organisms to eight million per ml. How­
ever, five breathing bags, or 22%, were 
sterile by our testing method. Twelve 
breathing bags, more than half of the total, 
gave a total of 2.7 organisms per ml. or 
less. Among the larger counts it was noted 
that on four occasions Ps. pyocyanea was 
associated with the highest—ranging from 
5330 per ml. to more than 8 million.
D iscussion
The results we have obtained agree fairly 
well with those of other workers when dif­
ferent techniques are taken into considera­
tion. The percentage of sterile swabs ob­
tained by us (64%-80%) is of the same 
order as that obtained by Gross5 and Smith 
and Howland19 but somewhat smaller than 
that reported by Livingstone et al.9 These 
last workers, however, were using a formal­
dehyde alcohol solution. Our bacterial 
counts did not exceed 2.7/ml. of washing 
fluid in half the breathing bags, whereas 
Joseph8 records counts of from 100 to 
800/ml. Also Ziegler and Jacoby21 record
counts of 3000 and 24,000 using a different 
method; however, bacteria are obviouslv 
numerous in their investigation. It is of 
interest to note that, although our results 
were similar to those of other workers, 0.2% 
hexachlorophene was used instead of the 
recommended 3%. The hexachlorophene 
was used however in conjunction with 
Zephiran on three pieces of apparatus; most 
other workers have used either one or the 
other.
Pieces of equipment giving the highest 
counts are Y-connectors, breathing tubes 
and breathing bags. While we have no evi-
T A B L E  IV.— A n e s t h e t ic  A p p a r a t u s : B a c t e r ia l  
C o u n t s  on B r e a t h in g  B a g s
Anxsthetic machine
Test
number
Bacteria 
per ml. of 
washing 
flu id
1 ................................... i2 4 .8  x 1 0 s
ii 1 .8  x 1 0 4
2 ................................... 0 .7
3 2 ................................... 8 .7  x 106
4 ................................... i 5 .6  x 103
ii 0 .3
5 ................................... i 1 .4  x 10‘
ii 0 .3
iii 0 .0
6 ................................... 0.0
82 ................................... 2 .5  x 106
9 ................................... i1’2 5 .3  x 103
ii 0 .0
1 0 ................................... 0 .3
11 ................................. i> 2.1 x lO
ii‘ 0.0
iii1 0 .8
12 ................................... 2 .1 x 1 0
14 ................................... i 1 .9  x 10
ii 2 .7
15 ................................... i 2 .2  x 102
ii 0 .0
16 ................................... 2 .0
‘Non rebreathing valve used. 
2Ps. pyocyanea isolated.
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dence that infections are caused by anaes­
thetic apparatus it would be reassuring to 
have bacterial counts as small as possible 
provided that cost of achieving them in 
time or money is not prohibitive. Mask 
mounts are entirely of metal and could be 
treated with heat in the form of boiling 
or autoclaving quite easily. Breathing bags 
and breathing tubes are more delicate to 
handle. Perhaps spare bags and tubes could 
be used to allow longer contact for anti­
septic solutions. Thorough rinsing in cold 
water, followed by thorough rinsing with 
a soap or detergent in warm water and then 
rinsing again in very hot water would be 
the first stage. This could be followed up 
by irrigation with a disinfectant solution 
such as Zephiran 1:1000. Autoclaving or 
boiling would however be methods of 
choice for disinfection.
One point is of considerable importance, 
namely that fresh solutions of Zephiran 
should be used. The dangers have been 
pointed out by Plotkin and Austrian14 who 
described 40 cases of bacteraemia with at 
least one death from Ps. pyocyanea follow­
ing the use of materials stored in a cationic 
surface active agent which apparently al­
lowed the organisms to live or survive in it. 
Ps. pyocyanea is a very resistant organism 
and has also been found in the lubricating 
agents used by anaesthetists.
It would be useful here to summarize 
what appear to be the important points of 
cleaning anaesthetic apparatus.
( a ) Do not allow discharges or exudates 
from patients to dry on pieces of apparatus.
(b ) First rinse with cold water to avoid 
coagulation of proteins.
( c ) Clean well with brushing and an effi­
cient detergent—here it would be better to 
choose a substance for its detergent action 
rather than its disinfectant action.
( d ) Rinse well with as many changes of 
as hot water as is possible.
(e ) Disinfect in one of the following 
ways: —
1. Where possible wrap and then auto­
clave all apparatus. Robertson18 has advo­
cated that all intratracheal tubes should 
be autoclaved.
2. If autoclaving is impossible boiling 
should be substituted but this method does 
not have the reliability of autoclaving nor
can the pieces of apparatus be wrapped 
under sterile conditions.
3. If the patient on which the apparatus 
was used was not particularly contaminated 
and neither sporing organisms nor tubercle 
bacilli are suspected, and autoclaving or 
boiling are not possible, treatment with one 
or more of 1:1000 Zephiran ( benzalkonium 
chloride) or 3% hexachlorophene, in some 
form or other, or 70% alcohol should be 
used. The disinfectant treatment should be 
carried out for an adequate length of time, 
at least one hour. The antiseptic solutions 
should always be fresh.
4. If autoclaving or boiling are not pos­
sible and the case is “dirty” or tubercle 
bacilli or sporing organisms are suspected 
then a formalin-alcohol solution should be 
used. The apparatus should be thoroughly 
and carefully rinsed afterwards to avoid 
the transfer of formalin to a patient’s skin.
The ideal method would undoubtedly be 
to use only sterile wrapped anaesthetic ap­
paratus—this would require the purchase of 
extra sets of apparatus so that while some 
is being sterilized there is some available 
for use. An objection to this procedure is 
that the life of rubber anaesthetic equip­
ment is shortened by autoclaving. This ob­
jection, however, can be reduced to its 
proper perspective by comparing the im­
portance of the life of the rubber and the 
life of the patient.
Although not in general use yet ethylene 
oxide sterilization of anaesthetic apparatus 
is feasible. It is, however, very expensive 
and extremely slow for not only is the 
sterilization cycle long, but rubber absorbs 
ethylene oxide and has to be allowed to air 
for 24 hours before use to avoid the vesicant 
action of the gas released from rubber.
Some attention should perhaps be given 
to iodophors for the disinfection of anaes­
thetic apparatus. These substances are mix­
tures of iodine and surface-active agents 
and are alleged to kill vegetable organisms, 
tubercle bacilli, viruses and spore forming 
organisms. They are reputed to be non 
irritating to human tissues.8 They are pale 
yellow or brown solutions which lose their 
colour at the same time as their antibac­
terial efficacy. A full description of their 
properties may be found in the text-book 
by Reddish.17
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Su m m a r y
Bacteriological tests on pieces of anaes­
thetic equipment were carried out on 23 
occasions after the standard method of 
cleaning presently in use in the Winnipeg 
General Hospital.
One set of tests consisted of estimating 
the number of organisms on an area covered 
by one complete revolution of a standard 
swab. A total of 152 swabs were examined 
in this way. From 60% to 80% of swabs 
showed no organisms. Mask mounts and 
breathing tubes were the most heavily 
contaminated. Three swabs out of 137 
( 2 % )  contained Staph, pyogenes. Except 
for these, if the mask mounts and breathing 
tubes are excluded, apparatus was con­
taminated only with non pathogenic bac­
teria. Nine out of 27 swabs (33% )  from 
mask mounts and breathing tubes were 
contaminated with gram-negative bacilli, 
including Vs. pyocyanea.
Another set of tests consisted in washing 
the inside of breathing bags with 10 ml. 
of saline and then performing bacterial 
counts on them. Counts ranged from zero 
to more than 8,000,000 organisms per ml. 
Over half (12/23)  yielded counts of 2.7 
organisms per ml. or less. The presence of 
Ps. pyocyanea  was noted on four occasions.
Our results are comparable with reports 
found in the literature which is reviewed. 
Certain general recommendations are made 
concerning the cleaning of anaesthetic ap­
paratus. The possibility of using ethylene 
oxide sterilization and iodophors is dis­
cussed.
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R e s u m e
L’attention des medecins est attiree sur la 
possibility de contamination microbienne par 
I’equipement anesthesique; line revue de la lit- 
terature publiee a ce sujet est donnee dans le 
texte.
Les auteurs decrivent ensuite leurs experiences 
personnelles. Des pieces d’appareils a anesthesie 
furent examinees au point de vue bacteriologique 
dans 23 occasions, avant ou apres le nettoyage de
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routine institue dans l’hopital; ce nettoyage se 
fait par ringage dans l’eau chaude, puis lavage 
dans un savon liquide special; les tubes endo- 
tracheaux sont desinfectes au Zephyran.
Les methodes de prelevement bacteriologique 
sont ensuite donnees; prelevement par porte-coton 
steriles, lavage des sacs respiratoires avec 10 ml. 
de solution physiologique sterile, puis mise en 
culture. Les resultats sont presentes sous forme 
de tableaux. Les pieces d’equipement qui mon- 
trerent la plus forte contamination furent: les 
tubes et les sacs respiratoires et les tubes de 
connexion en Y.
A la suite de cette etude, un certain nombre de 
recommandations sont faites; il faut eviter de 
laisser venir les exsudats en contact avec l’appareil 
anesthesique, et si cela se produit il faut nettoyer 
au plus vite; les premiers ringages doivent etre faits 
a l'eau froide, l’eau chaude coagulant les pro- 
teines; nettoyer a la brosse; toutes les fois que 
cela est possible, passer a l’autoclave. Il deviendrait 
maintenant possible de steriliser tout Fappareil 
par l’oxyde d’ethylene ou des substances du genre 
"iodophores”. Ces methodes endommagent peut- 
etre legerement les parties de caoutchouc, mais 
la vie d’une piece de caoutchouc est bien peu 
de chose en comparaison de la vie du patient.
PERIPHERAL FACIAL PALSY, pathology and 
surgery. Karsten Kettel, Chief Surgeon, Depart­
ment of Otolaryngology, Frederiksborg Central 
Hospital, Hillerod, Denmark. With a foreword 
by Terence Cawthorne, F.R.C.S., England. 341 
pp. Illust. Charles C Thomas, Springfield, 111.; 
The Ryerson Press, Toronto, 1959. $23.50.
This monograph, by the Chief of the De­
partment of Otorhinolaryngology at Frederiks­
borg, Denmark, centres upon the problem of 
surgical decompression, suture or grafting of 
the facial nerve in a variety of conditions of 
differing etiology but all associated with peri­
pheral facial palsy. It is based on the author’s 
experience over a period of 20 years with a 
series of 311 patients.
He sets out the aim of his book to establish 
indications for surgical intervention upon 
the facial nerve and to present the results 
obtained by nerve repair, to stress important 
points from the clinical and surgical aspects 
in improving the results, and to describe the 
operative findings in the light of the etiology 
and pathogenesis of peripheral facial palsy.
The author first reviews the anatomy and 
physiology of the facial nerve from the litera­
ture, with a section on degeneration and re­
generation of nerves in which he uses the 
clinical classification of Seddon. Operative 
methods are treated in considerable detail and 
illustrated with a number of color reproduc­
tions.
The author performed decompression in 136 
patients with B ell’s palsy and reviews the 
results based on his personal examination of 
almost all of the cases. He advocates de­
compression as an emergency operation if 
the palsy is accompanied by severe pain, if 
there are no signs of return of function within 
two months after the onset, and in cases of 
incomplete spontaneous recovery, and in re­
lapsing palsv.
Surgical decompression of the nerve in the 
Fallopian canal is also advocated in Melkers-
son’s syndrome in which facial palsy is 
accompanied by oedema of the face and some­
times associated with furrowing of the tongue. 
He no longer advocates decompression of the 
facial nerve for hemifacial spasm.
There are interesting sections on facial palsy 
associated with tumours, herpes zoster and as 
a complication of surgical intervention or 
after fractures of the petrous bone. The results 
of decompression are presented for these 
various conditions. The final chapter reviews 
the results of nerve grafting and nerve suture 
in 78 cases. The author reports a clinically 
satisfactory result in 57 of 63 patients in which 
grafting of the facial nerve in the canal was 
performed.
Dr. Kettel discusses frankly some of the 
uncertainties in the diagnosis and selection of 
cases for surgical treatment. The role of elec­
tromyography and electrical diagnosis is re­
viewed but the author presents few specific 
findings from his own cases. The immediate 
partial improvement in the postoperative 
period following decompression of the facial 
nerve is strikingly similar to that seen after 
decompression of the median nerve in the 
carpal tunnel or the ulnar nerve in the cubital 
tunnel. The physiological basis of this rapid 
recovery after chronic partial palsy remains 
to be explained.
The book is handsomely published, with a 
bibliography of 650 references and numerous 
illustrations of patients before and after sur­
gical procedures on the facial nerve. This 
reader found only a few typographical errors. 
Partly because of the author’s method of parti­
tion of the subject there is a certain amount of 
repetition of material but as Mr. Terence 
Cawthorne writes in the foreword, “Dr. Kettel 
has made a great contribution to our knowl­
edge of facial palsy”, and the reviewer would 
agree with him that “his monograph will soon 
be found on the bookshelf of every one who is 
interested in the subject.”
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E X P E R I M E N T A L  S U R G E R Y
MORPHOLOGICAL CHANGES IN THE LIVER AND BILIARY TRACT 
OF DOGS WITH PARTIAL BILIARY OBSTRUCTION"
A. C. RITCH IE, M .B., F. G. MURPHY, M.D., D. R. W E B ST E R , M .D. and 
STAN LEY C. SKORYNA, M.D., M onertal
C o m plete , unrelieved obstruction of the 
common bile duct leads to severe liver 
damage, and to death, so that indication 
for surgical intervention is indisputable. 
Several writers have described the morpho­
logical changes found in the liver and 
biliary tract of patients with severe extra- 
hepatic biliary obstruction, and have dis­
cussed chemical abnormalities noted in the 
blood.8,10,12> 13' 15 There have been many 
experimental studies of the effect of com­
plete obstruction of the common bile duct 
on the liver and biliary system of animals. 
The earlier experimental work is reviewed 
in detail by Cameron and Oakley,2 and 
among more recent papers on experiment­
ally induced complete obstruction of the 
bile duct are those of Koch-Weser et al.6 
MacGregor,7 Trams and Symeonidis14 and 
Cameron, et al.1 Much less attention has 
been paid to the effects of partial obstruc­
tion of the extrahepatic biliary tree, even 
though partial obstruction is more common 
than complete, and experimental studies 
of partial biliary obstruction have been few. 
Wangensteen et al.* reported the production 
of biliary concrements in various animals 
with an incomplete stricture of the common 
duct; Jacques and McAdams5 described the 
morphological changes found in the liver of 
rats with partial obstruction of the common 
bile duct; Cole et al.3 found chronic cho­
lecystitis in dogs with partial occlusion of 
the cystic duct; and we have reported 
elsewhere the chemical changes which 
occurred in the blood of dogs with partial 
obstruction of the common bile duct.9 The 
present paper describes the morphological 
findings in these dogs, and discusses their 
significance.
“From the Departments of Pathology and Experi­
mental Surgery, McGill University, and the D e­
partments of Surgery, Royal Victoria Hospital and 
St. Mary’s Memorial Hospital, Montreal. 
Supported by a Grant-in-Aid from the National 
Research Council of Canada ( M BT 7 55).
Methods
Adult mongrel dogs weighing 18 to 52 lb. 
were used. Intravenous sodium thiopental 
anaesthesia was used for all operations. 
After the dog was suitably prepared, a right 
paramedian laparotomy was performed. 
The common bile duct was identified, and 
its distal part freed by blunt dissection 
down to its entry into the duodenum. A 
steel probe 2 mm. in diameter was laid 
alongside the common bile duct, and a 
suture of medium cotton tied round the 
duct and the probe, as near as possible to 
the choledocho-duodenal junction. The 
probe was then removed gently. In some of 
the dogs, a cholecystectomy was also per­
formed. The abdomen was closed without 
a drain.
In 22 of the dogs in which a satisfactory 
degree of partial obstruction of the bile 
duct was achieved, satisfactory histological 
preparations were available. Six of the dogs 
died of operative complications or dis­
temper within seven weeks of operation 
and therefore were excluded from the 
series. The other 16, six of which had un­
dergone cholecystectomy, were sacrificed 
at intervals from 12 to 32 weeks after 
operation.
G ross F indings
The part of the external biliary tree 
proximal to the constricting suture became 
markedly dilated. The dilatation was evi­
dent in dogs dying as early as three weeks 
after ligation, and was much more marked 
in dogs surviving for a longer time. In some 
dogs, the ducts became four or five times 
normal size. In the 12 dogs which survived 
more than three weeks and still had their 
gall bladder in situ, this organ shared in the 
dilatation. The bile retained its usual ap­
pearance, but in 15 dogs, 10 of which had 
undergone cholecystectomy, biliary con­
crements were found.
Because of the variation in weight of 
the animals, liver weights were considered
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Fig. 1.—Gall bladder mucosa showing minimal chronic inflammation (H & E x 100).
to be of no significance. Grossly, the livers 
appeared somewhat enlarged as evidenced 
by rounding of the liver edge and increased 
capsular tension. Except in the two dogs 
with cirrhosis, the surface of the livers re­
mained smooth and the organs showed no 
macroscopic abnormality on section.
H isto pa th o lo g ical  O bservations
Although the dogs were killed from 12 
to 32 weeks after the imposition of the 
constricting suture, the histological changes 
seen in the common ducts and gall bladders 
were similar in all specimens examined. 
The gall bladders had a mucus-secreting, 
folded mucosa which showed a mild 
chronic inflammation, with a small number 
of lymphocytes scattered through the mu­
cosal folds and occasionally some oedema 
of the folds (Fig. 1). The mucosa of the 
common ducts was also made up of mucus- 
secreting cells. Although usually flat, it was 
occasionally folded, as was the mucosa of 
the gallbladder, and also showed a mild
chronic inflammation with lymphocytes 
scattered through the mucosal folds. The 
degree of inflammation above and below 
the constricted suture was identical. The 
constricting suture itself was seen in speci­
mens from 13 dogs. It lay in the fat outside 
the wall of the common duct except in one 
dog in which it had ulcerated into the 
lumen of the duct. There was a moderate 
foreign body giant cell reaction around the 
suture, but little or no fibrosis (Fig. 2).
The principal microscopical abnormali­
ties detected in the livers are summarized 
in Table I. It is evident that apart from 
the nodules in the sinusoids, and perhaps 
the proliferation of bile ducts, no change is 
present with any regularity. Indeed, many 
dogs showed no histological abnormality 
at all, except for the nodules in the sinus­
oids. These nodules were small conglomer­
ates of cells which distended but did not 
disrupt a sinusoid (Fig. 3 ). The cells 
had irregular, hyperchromatic nuclei and 
eosinophilic cytoplasm. Occasionally, they
►
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Fig. 2.—Common bile duct, showing the constricting suture (H & E x 35).
contained pigment. In a few instances, the 
aggregates were looser, and the cells ap­
peared to be of the Kupffer variety. In 
no instance was hepatocellular damage 
associated with the nodules. The nodules 
were scattered irregularly throughout the
liver, and were uncommon, no section con­
taining more than a few. They were found 
in 12 of the 16 dogs surviving ligation for 
more than 12 weeks.
Seven of the 16 dogs which survived the 
ligation for 12 weeks or more showed a
TABLE I.— S u m m a r y  o f  M i c r o s c o p i c a l  F i n d i n g s
Dog
number
Survival 
(weeks)
Cholecyst­
ectomy
Bile duct 
■proliferation Cirrhosis
Concentric
fibrosis
Bile
plugging
Centrilobular
necrosis
Nodules 
in sinusoids
7 12 Yes + + + — — —
8 13 No — — — — — —
9 14 Yes + — — — — —
10 14 No + — — — — +
11 14 No — — — — — +
12 14 Yes + + + +
13 15 No + — — — +
14 18 No — — — — — +
15 23 No + — — — —
16 24 No — — — — — 4-
17 25 No — — — — —
18 30 Yes — — — — — +
19 30 Yes — — — — — +
20 31 Yes — — — — — +
21 32 No — — — — — —
22 32 No + + + + — +
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Fig. 3.—Nodules of cells distending a sinusoid 
( H & E  x 400).
marked proliferation of the intrahepatic 
bile ducts. In each case, only part of the 
liver showed the proliferation. In five of 
the seven dogs, the newly formed ducts 
supported by a minimum of stroma ex­
tended from the portal tracts as if to join 
adjacent tracts, though in most cases they 
reached only one-third or one-half of the 
way. In the other two there was true cir­
rhosis, with fine fibrous bands containing 
the proliferating ducts joining adjacent 
tracts (Fig. 4). Another abnormality was 
detected in three dogs where some of the 
portal tracts were enlarged three to four 
times by what seemed to be coarse col­
lagenous tissue arranged in a more or less 
concentric manner (Fig. 5). In the affected 
tracts, the bile ducts were slightly dilated, 
with columnar epithelium, and the portal 
veins were widely dilated. Once again, only 
part of each liver was affected.
There was no evidence of an important 
cholangitis in any dog. In all animals, many 
of the portal tracts contained moderate 
numbers of round cells, but only in dog 
No. 21 were these numerous. Polymorpho­
nuclear leukocytes were rare except in dogs 
Nos. 21 and 22, and even in these animals 
were not so numerous as to suggest a 
significant infection.
In dog No. 22, there were, in addition
to the cirrhosis, small foci of hepatocellular 
necrosis without inflammatory reaction. If 
this animal be excepted, the only hepato­
cellular necrosis found was the rather ex­
tensive centrilobular necrosis seen in four 
dogs which died of distemper early in the 
experiment and therefore were excluded 
from this series. Evidence of bile stasis was 
also uncommon. Bile plugs were found in 
only two animals, and even in these were 
few, and were found only in the centri­
lobular region. These two dogs also showed 
pigment, presumably bile, in some of the 
liver cells and Kupffer cells of the centri­
lobular region. Similar pigment was seen in 
the liver cells and Kupffer cells of the 
centrilobular region in dog No. 8.
The removal of the gall bladder did not 
seem to modify the severity of the histo­
logical changes found in the liver, or their 
frequency. Six of the 16 (38%) dogs under­
went cholecystectomy. Of these, the gall 
bladder was removed in three of seven 
(43%) which showed proliferation of the 
intrahepatic bile ducts, one of the two 
(50%) with cirrhosis, and four of the 12 
(33%) with nodules in the sinusoids.
D iscussion
In commenting on the histological 
changes produced in the liver and external 
biliary tract in these dogs with experiment­
ally induced partial obstruction of the com­
mon bile duct, it is first necessary to empha­
size that different species react to biliary 
obstruction in different ways. For example, 
as is shown in the review of Cameron and 
Oakley,2 extensive liver necrosis is striking 
in rats, guinea pigs and rabbits, though 
uncommon in dogs as it is in man. Con­
siderable caution must therefore be exer­
cised in comparing the findings in dogs 
with partial biliary obstruction with those 
of other species. Care must also be taken 
to distinguish between complete and in­
complete obstruction.
In general, changes seen in the livers of 
the dogs with partial obstruction of the bile 
duct were similar to those reported in dogs 
with complete obstruction.2 There was pro­
liferation of the bile ducts, sometimes 
fibrosis of the liver, but little evidence of 
biliary stasis. Considerable variation in the
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Fig. 4.—Liver showing early cirrhosis (II & E x 35).
severity of changes in different dogs is 
noteworthy. Several dogs retained livers 
which were almost normal histologically, 
while others developed quite severe hepatic 
damage. Reasons for this variation are not 
clear. It might be that the degree of ob­
struction varied in different dogs, or that 
in some the liver was more easily damaged 
by partial biliary obstruction. In this ex­
periment there was no question of variation 
in the site of obstruction (which was an 
important factor in another series6) and 
cholangitis did not seem an important 
factor. It should also be noted that in any 
one dog the severity of hepatic damage 
varied from one part of the liver to another. 
If the findings in dogs are compared with 
those in human patients with extrahepatic 
biliary obstruction, several similarities ap­pear.8' 10’ 12’ 13' 15 In both there may be pro­
liferation of bile ducts, or even cirrhosis; 
in both, bile plugging may be slight or 
absent; in neither is there extensive necrosis of the liver such as follows extrahepatic
obstruction of the bile duct in several 
species; and in both, the degree of these 
various changes varies from one part of the liver to another, and from case to case. But 
there are also some important differences. 
In particular, the small foci of hepatocellu­
lar necrosis common in human patients 
with biliary obstruction were rarely found 
in the dog.
It should be noted that the expression 
“biliary stasis” does not describe accurately 
the condition existing in dogs with partial 
biliary obstruction. “Stasis” implies stag­
nation or stoppage. In most of the dogs 
with partial biliary obstruction the flow of 
bile may have been slowed, but it was not 
stopped or stagnant. The way in which 
partial obstruction produced hepatic dam­
age in the dogs is not clear. Among possible 
mechanisms are an increase in the pressure 
of bile in the canaliculi and bile ducts, 
with damage to the liver cells and perhaps 
to the smallest bile ducts; 11 an increase in the concentration of bile salts due to slow-
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Fig. 5.—Concentric fibrosis of a portal tract 
(H & E x 50).
ing or sludging of the bile, with irritation 
of the liver cells; or perhaps a lowering 
of oxygen tension due to a secondary reduc­
tion of blood flow in the sinusoids or to 
some effect on the extrahepatic afferent 
vessels at the site of obstruction.1 Such a 
mechanism would, of course, have to ex­
plain also the biochemical changes noted 
in dogs, and described in a previous paper,9 
an early elevation in the serum alkaline 
phosphatase concentration with a subse­
quent return to normal, an early elevation 
in the serum bilirubin concentration with 
a subsequent return to normal, an early 
elevation in the serum globulin level and a 
later fall in the serum albumin level, and 
a late fall in the serum cholesterol concen­
tration. Return to normal of the serum 
alkaline phosphatase and serum bilirubin 
concentrations suggests that some homoe- 
ostatic mechanism exists which is able 
to limit or modify the hepatic damage 
caused by partial biliary obstruction; the 
later fall of the serum albumin and serum 
cholesterol concentrations shows that this 
mechanism is insufficient to give complete 
protection.
Su m m a r y
A satisfactory partial obstruction of the
common bile duct was induced experi­
mentally in 16 dogs. In six animals, cho­
lecystectomy was performed at the same 
time. The dogs were killed from 12 to 32 
weeks after obstruction. The absence of the 
gall bladder did not modify the frequency 
or severity of the morphological changes 
noted. The extrahepatic biliary tract gradu­
ally became dilated to four or five times its 
normal size. Its mucosa showed a mild, 
chronic inflammation. Concretions were 
found in the bile of 10 dogs. The livers 
showed little change macroscopically, ex­
cept in two dogs which had cirrhosis. 
Seven dogs showed a proliferation of the 
bile ducts, though only in part of the liver. 
In two of these, true cirrhosis was present. 
Three dogs showed a concentric fibrosis 
of some biliary tracts. Bile stasis was noted 
in only two dogs, and was never of more 
than minor degree. Hepatocellular necrosis 
was seen in only one dog, a dog with cir­
rhosis showing small foci of necrosis with­
out inflammatory reaction. Twelve of the 
16 dogs showed occasional clumps of cells, 
perhaps Kupffer cells, which filled and 
dilated a sinusoid.
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Extrahepatic cholestasis. I. Histologic 
changes in hepatic interlobular bile ducts 
and ductules in extrahepatic cholestasis. 
II. Histologic features of diagnostic import­
ance. III. Chronology of histologic changes 
in the liver, Am. J. Clin. Path., 32: 1, 5, 10, 
1959.
13. S h o r t e r , R. G., P a t o n , A. and P in n ig e r ,
J. L.: Hepatic jaundice, Quart. J. Med., 
28: 43, 1959.
14. T r a m s , E. G. a n d  S y m e o n id is , A.: Morpho­
logic and functional changes in the livers 
of rats after ligation or excision of the 
common bile duct, Am. J. Path., 33: 13, 
1957.
15. W e is b r o d , F. G. et al.: Symposium on liver
disease: needle biopsy of liver: experiences 
in differential diagnosis of jaundice, 
Gastroenterology, 14: 56, 1950.
Re su m e
Cet article decrit les trouvailles et les consta- 
tations anormales faites sur le tractus biliaire et 
le parenchyme hepatique de chiens d’experienee 
ayant subi une obstruction partielle des voies 
biliaires.
Vingt-deux chiens batards furent employes; 
six d’entre eux moururent rapidement et furent 
elimines de cette serie. Les 16 survivants furent 
saerifies apres des periodes post-operatoires de 12 
a 32 semaines.
Macroscopiquement, on trouva une dilatation de 
l’arbre biliaire, atteignant un diametre parfois 
quatre a cinq fois superieur au diametre normal. 
Souvent des concretions biliaires s etaient formees. 
La presence ou l’absence ( chez les animaux cho- 
lecystectomises) de la vesicule biliaire ne changeait 
lien a ce tableau. Le foie lui-meme etait generale- 
ment hypertrophie; sa surface restait cependant 
lisse et il ne montrait rien de notable a la section.
Histologiquement, les resultats de la stricture 
biliaire furent constants. Les muqueuses des voies 
biliaires et de la vesicule etaient en inflammation 
chronique legere; au niveau de la stricture une 
reaction a corps etranger avec nombreuses cellules 
geantes etait visible. Dans le parenchyme hepa­
tique, des nodules apparurent dans les sinusoldes 
et un certain degre de proliferation des canaux 
biliaires se fit. Trois des animaux en experience 
presentaient une fibrose concentrique pericanali- 
culaire; des signes de necrose des cellules nobles 
ne furent detectes que chez un seul chien. Dans 
deux cas on trouva une legere stase biliaire.
ARTERIOVENOUS FISTULA OF 
THE KIDNEY
Scheifley and his colleagues (Circulation, 19: 
622, 1959) report three cases of renal arterio­
venous fistula. Outstanding clinical features 
were hypertension and myocardial insufficiency 
which contrast markedly with those of the 
usual peripheral arteriovenous fistula. In every 
case in which these features were recorded, 
dramatic relief of heart failure and of lowered 
reserve followed corrective operation. Relief 
of hypertension also followed the operation.
Clinically, a loud, diffuse, continuous bruit 
was invariably present. Preoperative and post­
operative catheterization and indicator-dilution 
studies, angiography and aortography are the 
diagnostic measures emphasized in these three 
cases. Arterialization of blood in the vena cava, 
greatly increased cardiac output, and markedly 
shortened recirculation times of the dye were 
found. Excretory urograms were abnormal. The 
mechanism producing hypertension appears re­
lated to the loss of pressure, decrease in flow,
and loss of pulsatile character in the renal 
artery distal to the fistula, eventually resulting 
in a type of Goldblatt kidney. A vicious cycle 
of increasing hypertension followed by increas­
ing flow through the shunt makes heart failure 
inevitable. The authors advise auscultation over 
the renal regions in patients with cardiac en­
largement or failure of unknown causation, 
with unexplained deformities in urograms or 
with renal tumours.
CHANGE OF ADDRESS
Subscribers should notify the Canadian Journal 
of Surgery of their change of address two  months 
before the date on which it becomes effective, 
in order that they may receive the Journal with­
out interruption. Coupon on page 33  is for your 
convenience.
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All communications concerning this Journal 
should be marked “Canadian Journal of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5.
The Journal is published quarterly. Subscrip­
tion is $10 per year, and starts with the Janu­
ary 1 issue of each year. (It would be greatly 
appreciated if subscribers would please add 
bank exchange to their cheques.)
INSTRUCTIONS TO CONTRIBUTORS
Manuscripts
Manuscripts of original articles, case re­
ports, and other contributions should be 
forwarded with a covering letter request­
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept­
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un­
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con­
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri­
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ­
ing such changes as are necessary to en­
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum.
Reprints
Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made.
References
References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in­
clude in order: the author’s name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author’s 
name; title of book; title of publishing 
house; city of publication; number of edi­
tion (e.g., 2nd ed.); year of publication.
Illustrations
A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10" 
x 8". Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica­
tion has been obtained. Graphs and dia­
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
tions should not be rolled or folded.
Language
It should be clearly understood that con­
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ­
ent of the language of submission. If the 
contributor wishes, he may submit an in­
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French.
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FORTHCOMING MEETINGS
THE SOUTH WESTERN ONTARIO 
SURGICAL ASSOCIATION
The Annual Meeting of the South Western 
Ontario Surgical Association will be held on 
November 16, 1960 at Victoria Hospital, Lon­
don, Ontario. Clinical sessions will begin at
9 a.m.
For further information write to Dr. R. M. 
McFarlane, Secretary, Surgery Office, Victoria 
Hospital, London, Ontario.
AMERICAN COLLEGE OF SURGEONS
The 46th Annual Clinical Congress of the 
American College of Surgeons will be held 
in San Francisco, California, from October
10 to 14, 1960.
Doctors from all parts of the United States 
as well as from many other countries will 
attend sessions at this largest meeting of sur­
geons. More than 1000 will take part in the 
various programs as authors of research reports, 
teachers of postgraduate courses, participants 
in panel discussions, lecturers, and operating 
surgeons in motion pictures and closed-circuit 
telecasts.
Major addresses will be made by Dr. I. S. 
Ravdin, Philadelphia, Chairman, Hoard of 
Regents and incoming President of the College; 
Dr. Joseph Trueta, Oxford, England, who will 
speak on trauma and the living cell. Dr. 
Wendell M. Stabley, Director of the virus 
laboratory at the University of California, and 
Nobel winner in chemistry, will deliver the 
Martin Memorial Lecture, named for the 
College founder, Franklin H. Martin, on the 
subject of virus-cancer relationships. Mr. Leslie 
Philip Le Quesne, London, England, will give 
the annual Baxter Lecture, speaking on body 
fluid disturbances resulting from stomach ob­
struction. On the final evening, October 14, 
initiates will be presented for fellowship, 
honorary fellowships will be conferred and 
officers inaugurated.
The retiring President of the College is 
Dr. Owen H. Wangensteen, Minneapolis. 
Headquarters for the meeting will be the Civic 
Auditorium, with some sessions scheduled at 
nearby hotels.
Dr. Leon Goldman, Professor and Chairman, 
Department of Surgery, University of Cali­
fornia School of Medicine, Berkeley, San 
Francisco, is Chairman of the local committee 
on arrangements.
HUMBOLDT UNIVERSITY, BERLIN
The celebration of the 250th anniversary of
the Charite of the Faculty of Medicine will be 
held in Berlin from November 6 to November 
19, 1960, in connection with the 150th anni­
versary of the Humboldt University.
Applications for participation are to be 
directed to the Committee for the Preparation 
of the 250th anniversary of the Charite, 
Berlin N 4, Schumannstrasse 20-21, c/o Pro­
fessor Dagobert Muller, secretary of the 
committee.
EIG H TH  CONGRESS O F T H E  PAN­
PA CIFIC SURGICAL ASSOCIATION
The Eighth Congress of the Pan-Pacific 
Surgical Association will be held in Hono­
lulu, Hawaii, from September 27 to Octo­
ber 5, 1960. All members of the profession 
are eligible to register and are urged to 
make arrangements as soon as possible 
if they wish to be assured of adequate 
facilities. An outstanding scientific program 
by leading surgeons promises to be of 
interest to all doctors. Ten surgical spe­
cialty sections are held simultaneously. 
Further information and brochures may 
be obtained by writing to Dr. F. J. Pinker­
ton, Director General of the Pan-Pacific 
Surgical Association, Suite 230, Alexander 
Young Building, Honolulu 13, Hawaii.
FESTIVAL INTERNATIONAL 
PERMANENT DU FILM MEDICO- 
CHIRURGICAL ET SCIENTIFIQUE
L ’ouverture de la huitieme session du 
Festival International Permanent du Film 
Medico-Chirurgical et Scientifique organise, 
en collaboration avec la Gazette Medicale de 
France par l’Association Nationale des Mede- 
cins Cineastes et des Cineastes Scientifiques 
de France, aura lieu a la Faculte de Medecine 
de Paris, en novembre prochain.
Les realisateurs de films medico-chirurgi- 
caux ou scientifiques de foimat 16mm. sub­
standard exclusivement, inedits en France, 
desirant participer a eette importante mani­
festation intemationale, devront adresser leurs 
oeuvres avant le 5 septembre prochain, date 
de reunion du Conseil Technique charge de 
la selection des films inscrits.
Tous les envois doivent etre effectues a 
l’adresse de l’Association Nationale des Mede- 
cins Cineastes et des Cineastes Scientifiques de 
France 23, boul. de Latour-Maubourg Paris 7e. 
Les participants etrangers ont interet a faire 
acheminer leur envoi par le canal de 1’Attache 
culturel de leur Ambassade a Paris, via leur 
Ministere des Affaires Etrangeres.
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(See also pages 323, 343, 346 and 356.)
ATLAS DE TECHNIQUES CHIRURGICALES:Les grandes techniques: cou, thorax, abdomen, ehirurgie pelvienne. R, Michel-Bechet. 580 pp. Illust. G. Doin et Cie, Paris, 1958. 25,000 fr.
Cet Atlas est tres largement illustre et les exposes sont succints. II groupe de nombreuses techniques dont plusieurs sont personnelles a l’auteur. Son but est de faire un bref rappel des differents temps operatoires.Ce livre, qui est d une grande valeur, res- semble beaucoup a l’Atlas de techniques chi- rurgicales de Cutler et Zollinger qui a connu un grand succes aux Etats-Unis. Les techniques de la ehirurgie abdominale y sont tres bien exposees et objectives. Cet Atlas a peut-etre l’inconvenient d’etre un peu lourd et volumi- neux.
MAY AND WORTH’S MANUAL OF DISEASES OF THE EYE. T. Keith Kyle, Consultant Sur­geon and Director of the Orthoptic Department, High Holborn Branch, Moorfields Eye Hospital Dean of the Institute of Ophthalmology and Civilian Consultant in Ophthalmology to the Royal Air Force, and A. G. Cross, Consultant Surgeon, City Road Branch, Moorfields Eye Hospital, and Civilian Consultant in Ophthal­mology to the Royal Navy. 12th ed. 748 pp. Illust. Bailliere, Tindall and Cox, London, 1959; The Macmillan Company of Canada Limited, Toronto. $7.65.
This is the English edition of one of the best selling medical books of the last half century. It is a concise, practical and systematic oph­thalmic text, suitable for medical students and general practitioners.The relationship of neurology to ophthal­mology is emphasized. The text has been brought up to date and includes the most recent developments in therapy. There is an excellent chapter on tropical eye diseases and a very interesting and practical chapter on ocular neurosis. As always, the colour illustra­tions are excellent.This book is recommended to all students and practitioners.
NOUVELLE PRATIQUE CHIRURGICALE IL- LUSTREE Fascicule XIII (New Surgical Prac­tice. Illustrated, Fascicle XIII). Edited by lean Quenu. 276 pp. Illust. G. Doin et Cie, Paris, 1959. 3,350 fr.
Cet ouvrage est connu depuis de nombreuses annees par les chirurgiens de langue francaise comme manuel de technique chirurgicale publie a l’intention des etudiants en ehirurgie et des chirurgiens; il est done un classique de la litterature medicale frangaise. La presentation actuelle ne differe guere de Fouvrage qui, auparavant, etait publie sous la direction de
Victor Pauchet. II s’agit, en somme, d’un atlas dans lequel chaque page est un dessin ana- tomique representant un temps operatoire et accompagne de quelques notes descriptives. Les dessins sont semi-schematiques, tres bien faits et tres faciles a comprendre. De temps a autre un chapitre debute par les indications operatoires, les principes de la technique et la description des soins pre et post operatoires.
Dans le fascicule XII, nous avons retenu la technique de la lobectomie moyenne qui est expliquee avec beaucoup de details. L'auteur recommande le drainage superieur a travers une contre-incision scapulo-vertebrale, situee au niveau de l’epine de l’omoplate. Ce point de technique n'est pas habituel dans nos milieux. Le chapitre sur l’hypertension portal:; est tres bien fait et il y a des notes explicatives importantes sur la mesure de la pression portale, de meme que sur la spleno-porto- graphie peroperatoire. L’anastomose porto-cave est decrite dans les details de meme que l’operation toute entiere. Une autre technique interessante decrite dans ce fascicule est celle de la pollicisation de l’annulaire. Cette methode d’aborder le probleme est ingenieuse et rela- tivement nouvelle.
Dans le fascicule XIII, le chapitre sur la ligature des varices intra et extra-oesophagien- nes est ties bien fait. Ceci, plus la splenec- tomie avec anastomose spleno-renale, que nous voyons un peu plus loin dans ce meme fascicule, complete le traitement porto-syste- mique. On y trouve aussi une technique de lobectomie superieure droite, pour cancer. Il s’agit, en somme, d’une lobectomie elargie.
Dans le fascicule XIV, l’auteur decrit sa technique de reparation d’une hernie hypo- gastrique. La technique decrite est une tech­nique eprouvee. L’auteur recommande, cepen- dant, l’emploi du crin de Florence, qui, dans nos milieux, a ete completement abandonne depuis assez longtemps. Par ailleurs, on recom­mande, avec raison, de drainer ces grands decollements, par un drain perfore attache a une succion continue. Cette methode est, sans aucun doute, preferable a l’emploi du drain cigarette ou d’une meche, comme on le pratique habituellement. De plus, ce volume contient la description de plusieurs techniques de corrections orthopediques qui nous parais- sent excellentes.
En un mot, il s’agit la de manuels de tech­niques operatoires qui peuvent etre tres utiles, non seulement a l’etudiant en ehirurgie, mais aussi aux chirurgiens qui desirent revoir ranide- ment une technique operatoire. Le seul re- nroche a faire porte sur la division de l’ouvrage. Les chapitres ne sont pas groupes par regions anatomiques ou par maladies, mais semblent avoir ete laisses au hasard. Cette disposition rend la consultation de ces manuels assez difficile; meme si la table des matieres semble bien faite, il n’est pas toujours aise de retrouver la technique desiree.
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THE SURGICAL TREATMENT OF SCOLIOSIS.
Louis A. Goldstein, Associate Clinical Professor 
of Orthopaedic Surgery, University of Rochester 
Medical Center. Appendix: Anesthesia in Sco­
liosis, D. Vernon Thomas, Anesthetist-in-Chief, 
Strong Memorial Hospital of the University of 
Rochester Medical Center. 96 pp. Illust. Charles 
C Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1959. $7.50.
This excellent little monograph deals with tjhe 
author’s personal experience in the surgical 
treatment of scoliosis. The method used, the 
Risser turnbuckle plaster, has been used 
throughout this series. The book presents briefly 
the background on scoliosis and the indications 
for surgical treatment. The materials required 
in the method of application of the Risser 
jacket are well dealt with. Mention is made of 
the criterion concerning correction prior to 
fusion, and the actual surgical procedure is 
described as used by the author. The author 
presents a critical analysis of his results and 
these would show that this method in his hands 
has produced excellent results. He quotes a 
pseudarthrosis rate of approximately 10% in 
his series. No deaths were reported in this 
series, and the degrees of correction obtained 
in his curves (most of which were over 70%) 
and held after fusion, show that Dr. Gold­
stein’s results are second to none. There is a 
brief chapter on anaesthesia in scoliosis by 
Dr. Vernon Thomas.
A TEXTBOOK OF SURGICAL PHYSIOLOGY.
R. Ainslie Jamieson, Surgeon, Vale of Leven 
Hospital, Alexandria, Dumbartonshire, and 
Andrew W. Kay, Professor of Surgery, Univers­
ity of Sheffield. 623 pp. Illust. E. & S. Living­
stone Ltd., Edinburgh and London; The Mac­
millan Company of Canada Limited, Toronto, 
1959. $9.35.
This is a welcome and much needed book 
in which the authors present a concise but 
very thorough coverage of the subject of sur­
gical physiology. Each chapter is complete 
and up to date, and presents in a readable form 
material which previously required the read­
ing of many articles. In reading this volume 
one is impressed by the fact that the authors 
have emphasized the practical aspects of sur­
gical physiology, and the physiology is always 
correlated with clinical applications. It is a 
complete text of surgical physiology yet avoids 
detail that is not of interest to the practising 
surgeon.
Although each system is well covered, the 
chapters on biological effects of radiation, fluid 
balance, adrenal and thyroid are particularlv 
excellent and provide a complete and practical 
summary of current knowledge in fields where 
there have been many recent advances. The 
authors discuss clinical surgery on the basis 
of physiological findings in a fashion that is 
most useful to the practising surgeon; the
chapter on fluid balance is particularly valu­
able in this regard.
Although the authors state that this volume 
has been prepared especially with the needs 
of the postgraduate student in mind, it is a 
book that is most useful for everyone engaged 
in the practice of surgery. It is a text in 
surgical physiology written by surgeons for 
surgeons.
THE TREATMENT OF BRONCHIAL NEO­
PLASMS. Robert R. Shaw and Donald L. Paul­
son, with a chapter on Bronchial adenoma by 
John Lester Kee, Jr. 135 pp. Illust. Charles C 
Thomas, Springfield, 111.; The Rysrson Press, 
Toronto, 1959. $8.75.
This is the third in the John Alexander Mono­
graph Series, and is directed to all those con­
cerned with the treatment of bronchogenic 
carcinoma.
The monograph might better be subtitled 
a plea for the conservative surgical approach 
in the treatment of bronchogenic carcinoma. 
This, in effect, is the message of the authors. 
This message is particularly significant, today, 
in view of the rather dismal overall surgical 
results, even though it would appear, unfor­
tunately, to be a minority opinion. As recently 
as April and May 1959, certain American and 
British authorities were making a plea for a 
more aggressive surgical attitude, that is to say, 
the so-called “extended” operation for carcin­
oma of the lung.
The authors stress the importance of bio­
logical predeterminism as opposed to the 
classical temporal theory in the consideration 
of specific therapy in a given case. Thus, the 
cell type, location and resistance of the host 
will determine the behaviour and prognosis, 
and the factor of time which is a consequence 
of these biologic traits, is of lesser importance.
By consideration of these facts, the authors 
contend, and logically so, that the thoracic 
surgeon will know which lesions are suitable 
for surgical resection and which are better 
treated by other means; which will be bene- 
fitted by radical resection and which mav be 
treated by more conservative resection without 
sacrifice of survival time but with the attendant 
advantages of a lower mortality rate and a 
better quality of survival.
Included are informative chapters on irradia­
tion, chemotherapy and terminal care in the 
hope that not only the quantity but also the 
quality of survival may be improved. The 
monograph also contains a less controversial 
chapter on bronchial adenoma, including de­
tails of certain bronchoplastic procedures.
The book is not without defects, viz., colour 
illustrations of relatively poor auality, and a 
good deal of repetition, which latter may 
possibly be excused since the message bears 
repeating. Altogether, it is a well organized 
and enlightened approach to a difficult prob­
lem and is quite readable.
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LES ENTRETIENS DE BICHAT. Chirurgie et Specialities, 1959. (Colloquium of Bichat, Sur­gery and Specialties, 1959). Edited by Chigot, Beilin and others. 503 pp. Expansion Scientifique Frangaise, 1959.
Ce volume est un recueuil de nombreux articles par des auteurs differents, couvrant plusieurs sujets de chirurgie generate et des specialites chirurgicales. Bien qu’il soit im­possible de dormer une opinion d ensemble sur un tel ouvrage, chacun des auteurs a tente d’apporter une solution a un probleme qui le conceme.On peut reprocher aux editeurs de n’avoir pas groupe ensemble les articles concernant un meme sujet. Cette lacmie est corrigee en partie par Finsertion a la fin de louvrage, dune table analytique.En chirurgie du cancer, Huguier a etudie le probleme du curage celluleux au niveau des parois laterales du petit bassin, en de- montrant que la connaissance de l’anatomie de Faponevrose pelvienne permet au chi- rurgien de trouver un plan de clivage en dehors de l’envahissement cancereux, plan de clivage qui permet aussi une hemostase plus facile et plus efficace des veines. Un travail interessant dans ce domaine de la cancerologie est celui de Brehant, Leca et Lego. Ces auteurs ont tente de depister les metastases profondes et les adenopathies par Fexploration phlebographique portocave. Entre leurs mains, cette methode a donne des pre­cisions sur la technique operatoire ou radio- therapique a employer dans les cas de cancers abdomino-pelviens, testiculaires et des mem- bres inferieurs. Dargent a pratique une trans­plantation de la surrenale gauche avec son pedicule arteriel dans la rate, et une surrenalec- tornie droite.Dans les cancers metastatiques du sein, il rapporte des resultats semblables a ceux qu’il a obtenus apres surrenalectomie bilaterale. Dans les cancers de Tangle gauche du colon, Toupet preconise une colectomie sub-totale avec ileo-sigmo'idostomie.Plusieurs autres articles concernent la chi­rurgie general et les specialites chirurgicales. telles que neuro-chirurgie, ophtalmologie, etc. Je ne retiendrai que Farticle de Auvert sur les malformations congenitales de la veine porte. L’auteur fait un bon resume du pro­bleme, preconise l’anastomose spleno-renale comme traitement, et Fanastomose de la mesenterique superieure a la vein-cave chez le patient qui a deja subi une splenectomie.En conclusion, le volume est une collection de travaux d’un groupe de chirurgiens fran- cais et est une aide a celui qui veut obtenir les dernieres donnees de ces auteurs sur les problemes qui y sont traites.
ATLAS DER GYNAKOLOGISCHEN OPERA- TIONEN (Atlas of Gynaecological Operations). Prof. Dr. O. Kaser and Dr. F. A. like, Kantons-
spital St. Gallen, Schweiz. 451 pp. Illust. Georg rnieme Verlag, Stuttgart, W. Germany; Inter­continental Medical Book Corporation, New York, 1960. $32.25.
This book of 450 pages with 720 illustrations is not only another good Atlas for gynaeco­logical surgery but it also contains a very comprehensive source of information for the gynaecologist seeking advice in any operative situation.The topography of gynaecological anatomy is closely connected with the bladder, ureters and colon. Some gynaecological procedures, espe­cially the operations for carcinoma of the cervix may result in lesions of the urinary organs as a complication. For this reason particular emphasis is placed on the discussion of urological surgery.The first chapter covers minor diagnostic and therapeutic procedures and operations on the abdominal wall. The second chapter discusses the different abdominal operations on the uterus and adnexse, operations for the relief of pain, and operative procedures on the colon.The third part includes vaginal operations on prolapsed genitalia, and vaginal operative approach on the uterus, adnexas, vagina and vulva. Radical and ultra-radical carcinoma operations follow. The closing chapter contains ample information on the urological and proc- tological operations including the urinary system, and the treatment of stress incon­tinence.The introduction outlines preoperative and postoperative treatment of gynaecological pro­cedures and action during the cardiac arrest.Some of the articles deserve special com­ment. The discussion and comparison of the Gilliam-Doleris-Simpson operation with the Baldy-Webster-McCall method is excellent. Aldrige-Richardson’s total hysterectomy, the technique of Caesarean section, Manchester’s operation for prolapsed uterus and radical operations of Wertheim and Schauta are de­scribed precisely and are vividly and amply illustrated.
Subdivisions of every chapter are furnished with complete bibliography. It is the reviewer’s opinion that this work of two famous Swiss gynaecologists will be a useful addition to the libraries of physicians reading German.
THE BIOCHEMICAL RESPONSE TO INJURY.A Symposium organized by the Council for International Organizations of Medical Sciences. Established under the joint auspices of UNESCO and WHO. Edited by H. B. Stoner with the assistance of C. J. Threlfall, The Toxicology Research Unit, Medical Research Council La­boratories, Carshalton, Surrey, England. 460 pp. Illust. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto. $15.00.
This book contains the proceedings of an in­ternational symposium on the metabolic effects 
(Continued on page 371)
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of injury, held in Austria in September 1958. 
The symposium was chaired by Dr. D. P. 
Cuthbertson, well known for his work in this 
field over many years. It is an invaluable 
record of the papers presented and the discus­
sion which followed them.
Many aspects of the biochemical response 
are covered. They include effects on the meta­
bolism of carbohydrates, fats, proteins, water 
and electrolytes. Both local and general re­
sponses are dealt with and most forms of in­
jury are discussed, including of course that 
resulting from surgery. The value of this book 
to students of the metabolic effects of injury 
is unquestionable and such students will be 
from many disciplines—biochemistry, physiol­
ogy, bacteriology, endocrinology, and medicine 
and surgery generally. However it is a book 
for those who are especially interested in the 
subject under discussion and are specially 
qualified to comprehend it. I cannot agree with 
the statement on the dust cover that the book 
will be of immediate interest to physicians 
and surgeons. As far as physicians and surgeons 
are concerned, it will be of immediate interest 
only to those with an excellent background of 
biochemistry and physiology and a specific 
concern with the details of the metabolic 
response to injury.
CLINICAL OBSTETRICS AND GYNECOLOGY,
Volume 2, No. 4. Cesarean Section. Edited by 
Edwin J. DeCosta, M.D., ADVANCES IN 
GYNECOLOGIC SURGERY. Edited by S. B. 
Gusberg, M.D. Pages 927-1228, Illust. Paul B. 
Hoeber, Inc., Medical Book Department of 
Harper & Brothers, New York, 1959. $18.00 
yearly.
The excellent standard set by preceding issues 
of this quarterly publication is again maintained 
in this number. A symposium on Caesarean 
section contributed entirely by American 
authors comprises the obstetrical section and a 
discussion on indications and techniques is 
supplemented by chapters on anaesthesia, 
maternal mortality and morbidity following 
Caesarean section, delivery following Caesarean 
section and post-mortem Caesarean section. 
Notably lacking in the discourse on anaesthesia 
is any reference to the use o f epidural or to the 
combined techniques utilizing thiopental in­
duction, light inhalation anaesthesia and re­
laxant drugs.
A symposium on advances in gynaecologic 
surgery contributed by 10 American authors 
gives their views on operations for infertility, 
habitual abortion, congenital malformations, 
vaginal plastic operations, vaginal hysterec­
tomy and pelvic exenteration. Conservative 
surgery in the treatment of endometriosis is 
also discussed and the issue concludes with a 
special article devoted to the gynaecologic 
examination.
TREATMENT OF CANCER IN CLINICAL 
PRACTICE. Edited by Peter B. Kunkler, Radio­
therapist, United Birmingham Hospitals, Eng­
land, and Anthony J. H. Rains, Professor of 
Surgery, University of London. 821 pp. Illust. 
E. & S. Livingstone Ltd., Edinburgh and Lon­
don; The Macmillan Company of Canada 
Limited, Toronto, 1959. $17.00.
This 800 page book is a significant contribu­
tion to the long list of books on cancer; it is 
a delightful combination of surgery and radio­
therapy in the management of the patient with 
cancer. It has been compiled by a surgeon and 
a radiotherapist with the assistance o f numer­
ous contributors on specialized subjects. While 
it purports to give proper weight to each, the 
surgeon will find this a useful text on radio­
therapy and the radiotherapist a text on 
surgery.
An introductory chapter presents the history 
of the development of modern cancer treat­
ment. Then follows a discussion on the general 
medical management of the cancer patient. 
The fundamentals of the surgical approach 
to cancer therapy are given concisely in one 
chapter and radiotherapists are urged to read 
this. On the other hand, surgeons will profit 
by reading some elementary radiation physics 
and the basis of the radiotherapeutic approach. 
Chemotherapy and hormone management are 
also presented in one of these introductory 
chapters.
Then follow 32 chapters covering each of 
the anatomical sites of malignant disease. Each 
is written by a surgeon and a radiotherapist 
and on the whole a better balance is struck in 
this book than in most where frequently con­
troversy rather than co-operation is emphasized.
Although this book is British and presents 
the views of a wide range of authors there, 
the subject matter is universal. This text can 
be warmly recommended to postgraduate 
students in any branch of cancer work.
ARTERIAL EMBOLISM IN THE LIMBS. The
Clinical Problem and its Anatomical Basis. 
A. L. Jacobs, Physician to the Whittington 
Hospital, London, England. 200 pp. Illust. 
E. & S. Livingstone Ltd.. Edinburgh and Lon­
don; The Macmillan Company of Canada 
Limited, Toronto, 1959. $6.00.
The author has made an intensive study of 
102 incidents of limb embolism in 69 patients, 
and he bases his opinions upon his clinical 
experience together with the results of radio- 
graphic injection studies at autopsy. The 
subject matter is well presented and the reader 
will find a most helpful bibliography. The 
author’s opinions and conclusions have an 
authoritative ring, and are extraordinarily well 
set forth in a final chapter in which he ex­
presses his views in summary form on the 
important aspects of embolism and its effects.
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DISEASES OF THE NOSE, THROAT AND 
EAR. A Handbook for Students and Practitioners. 
I. Simson Hall, Lecturer in Diseases of Nose, 
Throat and Ear, University of Edinburgh. 467 
pp. Illust. 7th ed. E. & S. Livingstone Ltd., 
Edinburgh and London; The Macmillan Com­
pany of Canada, 1959, $3.60.
Written for the general practitioner and the 
student, this volume well merits the popularity 
it has enjoyed for over 20 years. It is up to 
date, concise, and covers the specialty thor­
oughly in so far as concerns the student and 
practitioner. The sections on clinical examina­
tion and on office procedures are particularly 
useful. There are a few controversial points, 
such as the relative merits of the fenestration 
and the stapes mobilization operation for 
otosclerosis, which might perhaps receive a 
bit more attention. These in no way detract 
from the usefulness of this very readable and 
informative text. This seventh edition remains 
a most practical handbook of basic otolaryn­
gology.
CHIRURGIE DU RACHIS. A. Sicard, Professor at 
the Faculty of Medicine, Paris. 484 pp. Illust. 
Masson et Cie, Paris, France. Paper bound 
F6000, linen bound F7000.
This monograph on surgery of the spine 
actually covers more than the title implies. 
It puts the accent on surgical techniques, as 
one would expect but it also extends far 
beyond the pathology of the vertebrae. It 
includes trauma, associated neurological mani­
festations, architectural anomalies, congenital 
malformations, infections, tumours, parasitoses, 
dystrophies and even the social aspect of spinal 
disabilities.
One hundred pages are dedicated to the 
description of operations performed on the 
spine at all levels, including vertebral biopsy 
and its delicate technique. Spinal injuries form 
the next longest chapter: its coverage is com­
plete. Pain of spinal origin is a survey of all 
etiologies while sciatic pain is discussed under 
all possible angles. Curvatures, malformations, 
spondylolistheses are considered both pro- 
phylactically and therapeutically with a special 
accent on the opportunity and indications to 
operate. The chapter on tumours of the spine 
is perhaps not exhaustive but it places the 
surgeon in a realistic perspective, emphasizing 
the importance of timely and accurate de­
cisions.
Vertebral echinococcosis is dealt with in 
the shortest possible chapter, perhaps the most 
original. Dystrophies are exemplified by brief 
comments and good radiological studies.
The monograph is well written and beauti­
fully bound. The text is copiously illustrated 
by excellent drawings and radiographs.
Masson & Cie are the usual high-class 
editors. Professor Sicard has added a much 
needed document to the field of neurortho- 
paedic surgery.
AUTOGENOUS VEIN GRAFTS and related 
aspects of peripheral arterial disease. W. Andrew 
Dale, Assistant Professor of Clinical Surgery, 
Vanderbilt University School of Medicine. Pre­
face by Earle B- Mahoney, University of 
Rochester School of Medicine and Dentistry. 
123 pp. Illust. Charles C Thomas, Springfield, 
111.; The Ryerson Press, Toronto, 1959. $6.50.
The author deals fully with the question of the 
relative merits of veins, arteries and plastics 
as materials for vascular grafts in humans. 
Backed by considerable experience both clinic­
ally and in the laboratory, and providing a 
good review of the pertinent literature with a 
fair presentation of the views of those with 
whom he disagrees, the author presents the 
case for the autogenous vein in preference to 
the other form of grafts.
This well illustrated book will be useful to 
all those with a special interest in vascular 
surgery and it may be regarded as a valuable 
summary of the present position in this rapidly 
advancing field.
SURGICAL ASPECTS OF MEDICINE. H. D.
Johnson, Examiner in Surgery for L.D.S., Royal 
College of Surgeons of England. 382 pp. Butter- 
worth & Company (Canada) Limited, Toronto, 
1959. $13.00.
This intriguing title, carefully chosen from 
among a number of alternative suggestions 
noted by the author, quite accurately repre­
sents the intent that led to the publication of 
this volume and also describes faithfully the 
content of the text.
Recognizing correctly the fact that surgeons 
rely for their practice primarily on referrals 
from internists and general practitioners, the 
editor chooses to demonstrate the value of 
surgical treatment in common disorders and 
to enunciate the indications for surgical inter­
vention in these disease processes. The book is 
thought necessary because all too frequently 
physicians do not have up to date information 
concerning the results of operative manage­
ment according to present day standards. They 
may, therefore, consider surgery almost in the 
same light as their predecessors, when con­
servatism was often a necessary emphasis in 
view of the risk of operation which more than 
counterbalanced its potential value.
The presentation is concise, easily under­
stood and successfully orientated towards the 
needs and primary interests of those who might 
wish to call in surgical consultants for advice in 
handling problems potentially amenable to 
operative repair. The book is a stimulating 
departure from the usual description of surgical 
material and bound to prove of value. One 
would think that it would undoubtedly be 
worthy of enthusiastic reception. Congratula­
tions are in order to the editorial staff for a 
farsighted approach to this important and all 
too often neglected facet of the treatment of 
disease.
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SURGERY OF REPAIR AS APPLIED TO HAND 
INJURIES. B. K. Rank, Hon. Plastic Surgeon, 
Royal Melbourne Hospital, and A. R. Wakeiield, 
Plastic Surgeon, Royal Children’s Hospital, Mel­
bourne. Foreword by Sir Gordon Gordon-Taylor, 
K.B.E., C.B., LL.D., Sc.D., F.R.C.S., F.R.C.S. 
(Ed.), F.R.A.C.S., F.A.C.S., F.R.C.S.[C], 284 pp. 
Illust. 2nd ed. E. & S. Livingstone Ltd., Edin­
burgh and London; The Macmillan Company of 
Canada Limited, Toronto, 1960. $7.65.
The second edition of this work has not 
departed from the form of the first. There have 
been extensions of some of the material in the 
first and additional pictures. Otherwise, the 
text follows that of the first edition.
This is an extremely practical and useful 
book for anybody interested in doing surgery 
of the injured hand. The authors divide ths 
injuries into what they call “tidy” and “untidy” 
wounds, depending on their method of causa­
tion. The immediate treatment of such wounds 
is discussed including injuries to nerves, ten­
dons and joints, and the types of skin closures 
that are available. Secondary repair is also 
discussed. There are separate sections on the 
treatment of the burned hand, on hand injuries 
in children and hand prostheses. This book 
can be highly recommended. It is beautifully 
published with clear type on good quality 
paper, and there are many excellent illustra­
tions.
SURGICAL PHILOSOPHY IN MASS CASUALTY 
MANAGEMENT. With detailed notes on prac­
tical care. Warner F. Bowers, Colonel, United 
States Army Medical Corps; Chief, Dept, of 
Surgery, Tripler U.S. Army Hospital, Honolulu, 
Hawaii; and Carl W. Hughes, Lt. Colonel, 
United States Army Medical Corps; Chief Gen­
eral Surgery Service, Tripler U.S. Army Hospital. 
204 pp. Charles C Thomas, Springfield, 111.
Colonel Bov/ers (U.S.A.) and Lt. Col. Hughes 
(U.S.A.) have written a timely book whose 
value lies in a common sense evaluation of 
what can be done in the multitude of situations 
which may arise in relation to mass casualties 
produced by disasters, particularly those re­
sulting from nuclear warfare. Although needing 
no justification, the authors excuse their works 
on the grounds that “it is our thought that 
most statements regarding mass casualties are 
still too theoretical and lacking in common 
sense; the requirements and demands are too 
high; the postulated situations are too un­
realistic, and the presentations most often 
sponsor a feeling of defeat.” Although there 
has been no experience with the proper hand­
ling of mass casualties such as envisioned with 
nuclear warfare, the authors draw on military 
experience and analysis of many large civilian 
disasters to expound their conclusions.
The outline of the extremes of philosophies
in such mass casualties is well done. At one 
end there is the belief that nothing can be 
done, and at the other the belief that all 
casualties must receive maximum care. The 
authors take a position in between, showing 
by analysis of the types of casualties and how 
they may be handled, that there is a place 
for careful planning, organization and repeat 
try-outs, especially for civilian disasters. De­
spite the weakness of “simulated casualty 
management”, such planning and try-outs are 
necessary even for civilian disasters since it 
can easily be shown, as is stated, that the 
average civilian disaster completely disorgan­
izes general hospitals anywhere on this con­
tinent. If these are well done, then a basis for 
planning for nuclear warfare will have been 
laid. They carefully outline in considerable 
detail the types of casualties and their treat­
ment, the ideal care, and the many extreme 
compromises and adjustments that will be 
necessary in treating patients after such dis­
asters. An outline of the fundamentals of all 
casualty management includes emphasis on 
“sorting” (triage). They underline the diffi­
culty of having the civilian population and 
doctors unaccustomed to mass casualty work 
accepting the “no treatment” principle for 
hopeless cases. “The sheer magnitude of case 
loads” visualized under nuclear warfare obvi­
ates the “business-as-usual, take-it-in-stride, 
maximum-care attitude” held by both doctors 
and lay people. They foresee difficulties in 
changing this attitude. Then too, complete 
mobilization of all able bodied personnel is 
essential; doctors must not lose sight of the 
fact that “they will accomplish little or nothing 
unless literally hundreds of people in other 
fields do their jobs and do them well”; from 
the man who runs the bulldozer to the veterin­
ary surgeon who can be allotted the task of 
wound treatment in human patients.
One chapter of the book is devoted to 
chemical and bacteriological warfare. The 
latter is described as being useful only for 
sabotage. Conversely they make the point that 
the use of “nerve gases” may make nuclear 
weapons obsolete, since these can destroy a 
population without affecting the facilities of 
a country coveted by the enemy.
In my opinion this is an excellent book on 
the subject with which it deals. It should 
be read by every doctor in 'Canada, and cer­
tainly by all those concerned with civil defence.
B o o k s  R e c e i v e d
Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues.
Atlas of Anatomy and Surgical Approaches in 
Orthopaedic Surgery — Upper Extremity. Vol. I. 
Rodolfo Cosentino, M.D., Preface by Arthur 
Steindler. 192 pp. Illust. Charles C Thomas,
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Springfield, 111.; The Ryerson Press, Toronto, 1960. 
$11.50.
Cosmetic Surgery. Principles and Practice. 
Samuel Fomon, M.D., Director of Plastic Surgery, 
Manhattan General Hospital, New York, N.Y., Con­
sultant in Plastic Surgery, St. Joseph’s Hospital, 
New York; Honorary President, The American 
Otorhinologic Society for Plastic Surgery. 651 pp. 
Illust. J. P. Lippincott Company, Philadelphia and 
Montreal, 1960. $27.50.
The Surgery of Theodoric. Circa A.D.1267. 
Translated from the Latin by Eldridge Campbell, 
M.D., and James Colton, M.A. Vol. 2, Books III 
and IV. 233 pp. Illust. Appleton-Century-Crofts, 
Inc., New York, 1960. $5.50
Fundamental Techniques of Plastic Surgery and 
Their Surgical Applications. Ian A. McGregor, 
M.B., F.R .C.S.(Eng.), F.R.F.P.S.(Glas.), Consult­
ant Plastic Surgeon, Glasgow Royal Infirmary. 
Foreword by C. F. W. Illingworth, C.B.E., M.D., 
Regius Professor of Surgery, University of Glasgow. 
244 pp. Illust. E. & S. Livingstone Ltd., Edinburgh 
and London; The Macmillan Company of Canada 
Limited, Toronto, 1960. $5.00.
Interpersonal Relationships in the Hospital.
Warner F. Bowers, Colonel U.S. Army Medical 
Corps and Chief of Department of Surgery and 
Chief General Surgery Service, Tripler U.S. Army 
Hospital, Honolulu, Hawaii. 125 pp. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, To­
ronto, 1960. $5.50.
Klinische Chirurgie fur die Praxis (In vier 
Banden). Band I, Lieferung 2. (Clinical Practice of 
Surgery. In 4 Volumes. Vol. I Part 2). Edited by 
O. Diebold, H. Junghanns and L. Zukschwerdt. 
329 pp. Illust. Georg Thieme Verlag, Stuttgart, W. 
Germany; Intercontinental Medical Book Corpora­
tion, New York, 1960. $6.40.
Klinik und Praxis der Urologie. (Clinical Aspects 
and Practice of Urology). Werner Staehler, Uni­
versity Hospital, Tubingen. 892 pp. Illust. Georg 
Thieme Verlag, Stuttgart, W. Germany; Intercon­
tinental Medical Book Corporation, New York, 
1959. $57.15.
Osteochondritis Dissecans. Loose Bodies in 
Joints. Etiology, pathology, treatment. I. S. Smillie, 
Lecturer-in-Charge, Department of Orthopsedic 
Surgery, University of St. Andrews. 224 pp. Illust.
E. & S. Livingstone, Ltd., Edinburgh and London; 
The Macmillan Company of Canada Limited, To­
ronto, 1960. $10.25.
Photography in Medicine. A Smialowski and 
D. J. Currie, St. Michael’s Hospital, Toronto. 330 
pp. Illust. Charles C Thomas, Springfield, 111.; The 
Ryerson Press, Toronto, 1960. $16.00.
Practical Proctology. Louis A. Buie, Sr., M.D.,
F . A.C.S., Emeritus Member, Section of Proctology, 
Mayo Clinic and Emeritus Professor of Proctology, 
Mayo Foundation. 737 pp. Illust. 3rd ed. Charles 
C Thomas, Springfield, Ilk; The Ryerson Press, 
Toronto, 1937. $24.75.
Principles of Orthopaedic Surgery. Paul C. 
Colonna, M.D., Professor of Orthopaedic Surgery, 
Emeritus University of Pennsylvania Medical 
School. 799 pp. Illust. Revised ed. Little Brown 
& Company, Boston; J. P. Lippincott Company, 
Montreal, 1960, $22.00.
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CANCER OF THE PHARYNX, LARYNX AND OESOPHAGUS
and Its Surgical Treatm ent
By RONALD W. RAVEN, O.B.E. (Mil.), T.D., F.R.C.S., Joint Lecturer in 
Surgery, Westminster Medical School, University of London; Surgeon, West­
minster Hospital Teaching Group, The Royal Marsden Hospital, and The French 
Hospital, London.
$13.50
The author writes on surgical treatment from a wealth of personal experience, describing 
those operations which he has found valuable, and emphasising the pre-operative and 
post-operative procedures so necessary to secure successful results. The effects of radio­
therapy on these organs are reviewed, as well as special anaesthetic considerations. The 
whole book is enhanced by outstanding drawings and photographs, and it will be of 
the utmost practical value to both surgeon and pathologist.
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